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(GeTe) x [ (M2 T e 3 ) y (B i 2 T e 3 ) ' - L^'t'' ^ ^'1'' 
^x<100. 0<y^0. 9) -t:•#i^$:i^^-i:^^-C♦%^^f#s^«^«^*o 

[(SnTe)z (GeTe)i-.]x ^ (M2 T e a ) v (B . 2 T e 3 ) 1 
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[0 0 0 1 1 

[W*M1 

[0 0 0 2] 

|Bffl^«£#-e$);&. 4. 7GB/DVD-RAM (mT> DVD-RAM) «:MI§L3to 2 
'^mnf^^RV^ 3 'It3i*|-JS<^D V D - R AMt±gttCiSo°n<t;^ n-C ^ o 
[0 0 0 3] 

DVD-RAM-C^ffi'(bL7tiaitJi<7)*t*4-ti. Ge-Sn-Sb-Te (l?ijx.{f. #1^^ 
-e^ =e£5fc<^)SliSfSa<l:*t^^ Ge-Sb-Te (^flxlf. J|f i^^:fciSfe 2 #Hg) 

[0 0 0 4] ^ 

4 7 GB^:^:'^#£<fc^r^m-r^/i*i)t-ti^ i ) IBMii(OMJ¥=Sr^ < LTf^^fi*^ 

l'-r^l^^'K^b^^?i<^ii^'&^'^"^^'^'*^^-o taMJi<^»m^klc#v^. Ge-Sb-Te 
if) '^^B^a<fciSJS<^:^^^*tW'£>Si:^^). Ge-Sn-Sb-Te^rM^-r^l^So 

[0 0 0 5] 

Ge-Sn-Sb-Te{±. GeTetSbz Tes {ZS nT e^mu l^fzUmrX-^ h 
o S nT etiM-e^^iaT'^H^a-^^'S). #^Sl^*gBlti<^5iv^#l4--e^)^o Te<k 
tf-e^«). S.o^^«7&^^GeTe^:I^C^i^M«it•C*S^i:*-^^ GeTeO-^* 

Jg 4: IS * ^ ^ t tS^'C 1 3/"- o 
[0 0 0 6] 

5^$T♦^b^)^ ^'f^cota^^^^x.-ClBii^r^T^ ^ t75-'T-t — ©(c^^— ^^-L 
1?. DVD-RAMoii:@i 2 cm-ij-'f x-t?*)tL{ir. m.m.^(o^^tm^(ow 

[0 0 0 7] 

I emmniz^-r^^^o ^<D§miih"7^y(D^-'$^mmm^> 10000/55- (mmi 

^H<k>i*<^fllil6<J'5:|Sl±**^"I^^***^ LT{i. JifBG e - S n - S b - 

T e <^S nT eCOf;iJK^li^-t-:^'^t :^wiiG e-Bi-Te^;5)GeTetBi2 Tes 

[#tt=::5:ijt 2001-322357 -^^m 

mw:icm2] i^nm2 53474 i^^m. 

l^ff^XnS 1 2 5 7 4 3 2 5-f-<&^ 
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10 0 0 91 - 

gE{'2^§igi3J:rJ^^3^iS-e^ffl'fbL-CV>SG e-S n-S b-Te*^^-^. 1 64§:.ll- 

mn-t^fztoK) Geoymmnim*). < ^ ^ m-^shn-^mTLxLt 

75s^Cf>ro G e - S n - S b -T e S.t>'G e -B i-Te-CJi. liS^iSEJ. 

|Bffl^®7&«Ge, Bi, T eS.y'^^M?:-^.^. TiBO 1) : 
(G e T e) X [ (Ma T e 3 ) y (B i 2 T e 3 ) i - y_] i o_o - x (mo 1 %) 
(^4^. Ml±A K Ga25.t^'I n0^t>i>^< i:^>-o07i:*=l:7jNL> xWYf)^ 8 0 

^x<10 0. 0<ySO. 9) -C##*$:}^^i^:=S:#mt LTV^So 
[0 0 12] 

[ (S nT e) z (G eTe) 1 - z ] X [ (M2 T e 3 ) y (B i 2 T e 3 ) 1 - y J 
,00-x (mol%) zi>^. 0<z^0. 3) ■e#ift$i^SClfc^#m^L 

0(75lt#®*^^±IBO (^1) tfz\,i (^2) t:«^$:^x^iaMif ^^-^tp^t^^miiLTV^ 

ll&0>^ hfzt>(D ft Ml 

10 0 15] _ 
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[0 0 161 

mm<7)fm i ) 

[0 0 1 71 

m 1 1'^-T'lf ^ia«# 1 0 0 1 0 1 <7)— mm.<^m 102. i^M 
HI 0 3 . leiiii 10 4. wmm 105. if 1 0 6 , ^^mieji 1 0 7 ^c/^m 

m 1 0 8 7i>-lS^I5^fiJc$^^. -«1 1 075*^*® 1 0 9 ^3M^9'g-t>$:}^TV^;^,o 
[0 0 18] 

DVD-RAMh tT>f*ffl-e#;g>o ci<^«^cD-|fmiaM#i 0 0 tcti. »«i 0 
1 HiJ — 1 1 1 Alt t . tt 1) ffi tB^:5. t>'#^:*^^]!i& $ o 
[0 0 19] 

^-^^^^-Y^ T^;V7 T V7 -f > ^> L < ii'-KU ^f';^^ ^ ^ V l-- h (PMM 

6mm. lt=gl 2 Omm<7)^;^l 0 \^<m^^hfi^o 0 1 (Drnmi^mRV" 

^^{i. 4 0 nm~6 0 nmT'*^^ Lv^o t/c> DVD-R AMT'ti. 

yy VM<7)^'L-tX) ii. ^0 . 6 1 5 /z m-e^-So 
[0 0 2 01 

mm.'f^-m i o 2S.tf i o e Ji. 5^^js^^Pi«5LTiB^)i<7)«TO^^i^*, *§H^H*i 
LTji. mitm> mtm. ^tuy^tm. ^itmRV'^itm. Rx}'^fih(Dm^m 

*fflv>-C^> J:v>o m^fbtli: tT{±> m^itA l2O3sCeO2.Cr2O3.Dy2O 
3. Ga203> GdaOs. HfOa. Ho203. In203, LaaOs. Nb2 
05. Nd203. Sc203. Si02. Sm203. Sn02> Ta205. TiO 
2 . Y2 O3 > Y b 2 O3 . Z nO. Z r O2 ^=S:fflv>T i V^o m^ltmt LXltmx.it 

z n sm^^. ^u>imt Lxitm^itz n s e^=^fflv^-c^ j:v^o m^tmtLxii^ m 

x.{fA 1 N. BN. C r -N. G e -N. H f N. NbN. S i 3 N4 > T aN. T i N 
. VN. Z r Nl|=^ffiV/^-C^) iv^o ^-fb^i: LTti. M^i^A 1 4 C3 . B4 C. C a C 
2. Cr3C2> HfC.Mo2C. NbC. SiC. TaC. TiC. VC.W2C. 
WC> Z r C^lrfflv^-Cfc J:V>o ^mtLXit. mi-itC eF3> DyFs. ErF3 
. GdF3. H0F3. LaF3. NdF3. YF3. YbF3 ^'Srffl v^T J: v>o 
mtLXli. fax.{^ZnS-S i02> ZnS-S iOa - LaFs > ZrOz - S iO 
2. Zr02-Cr203. Zr02-Si02-Cr203. Zr02-Ga203. 
Zr02-Si02-Ga203> Zr02-Si02-Cr203-LaF3> ZrO 
2-Si02-Ga203-LaF3. Sn02-Ga203. Sn02-In2 03. 

Sn02-SiC. Sn02-Si3N4> Sn02-Ga203-SiC. Sn02- 
Ga203-Si3N4. Sn02-Nb205. Sn02-Ta205s Ce02-A 

1203-Si02. Zr02-LaF3> Hf02-Si02. Hf02-Cr203 
. Hf02-Si02-Cr203s Hf02-Si02-Si C^^rfflV^T ^ J; V>o 
[0 0 2 11 
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^iL(b<^*t#<^^-^> zns-s i02 im^n-^> mmmmm<. ^mmRtp-m 

X-^ho (ZnS)80 (Si 02)20 (mo 1 %) m^^^'i L<fflv>(btL^o 
tfz. mtm^^^'^J^^^M^^\^'^^^> Z r O2 -S i O2 -C r 2 O3 -L a F3 . Z 
r02-S i02 -Ga2 Oa-LaFs, Hf02 -S i02 -Crz O3 -LaFa 
Hf02 - S i02 - Ga2 O3 - LaFs > Sn02 - Ga2 O3 - S i C:^^ 

[0 0 2 2] 

mnwM 1 0 2;g.o'mm#^i o 6{±. ^a<d%^W: (bp*). ^m#^<^jffi*ff^n 

(%) i:^H%StiOtB§iJS 1 0 4 <7?3fc|]^i)3l^A a (%) ^ IBiiJl 1 0 4 tJ-'^Sh^h^X'^ i: 
^ (T^ltmiBW^ 1 0 0 <7)^RM^R c (%) ^:ie^ii 1 0 4 75-^#^H^H«^BT"fe^ i: ^ Olf 
0 OCO^^M^R a (%) . t^mm 1 0 A-b^m^B^^'^^^U^^^^nn'S.m-^ 

S^>B^«iIl=^:^^ < tr. 'B-^p^pK'^ilf ^/is!>i::i±> J^St^M ( 1 R c -R a 1 ) X 
{iElt^ik (Rc/Ra) 75-':^§ v^^ t >6^M$ tv^o t/c, IB^Hl 0 4 tS* v - ^ 
iRf i 9 A c5:t/Aa ^):*:^v^^ tTi^S^ Lv^o c tL(b<^^#^|WlB#ic?p|^i-^ J; 

-E^Jx-tf-v > U (f!lx.{fX#Baj2;^ mUl^^J 1971 

^=^n^^li:=^d (nm) , \ I <DTlk^^ \ (nm) t L/^^^-a-. ^I^ftnd 

n d= a A-e«$;}^;2>o ---e. a tiIE<^l^t "t^o It^lB^S^ 1 0 0 (^)|B#•v- 
^'<^S^ffi-^mlIli'Sr:fc§ < fC#^n'?iS'S:InI±$-«ir^ tdJi. 'E?flx.lf> DVD-RAM-CM5 
^•fh^^. 1 5%^R cfioR a^2%T-*^ri:/65$ft Lv^o t /c. J; ^ 

-;j._>^^^;|-4at< i-xti/h$ <1"^l'ti> 1. 1 ^A c/A aT-^^ * Uv>o ^ 

^fbosft Lv^^i^i^^ei^'iwi^ic^/c^tL^i) i ^ \znn.^m i o 2;s.i>'^m#« i o 6 (d%^ 

ft (a A) =S:. hi;t5'>?.«H»-:^<ti-|fl:iJ:'9iE?S«i6> A. n :6^P>m{? d C 
t^-ei ;5>o d i: LTli. Sim'f*^^ 1 0 2 m 0 0 nm^^ib 1 8 0 nmWt L< . 13 
0 nmii^h 15 0 nm;&^J: 19$?^ Lv>o tfc. fim^^if 1 0 6 ti 2 0 nm:i^e> 6 0 nmifi 
l6FtL<^ 3 0 nniTj^ib 5 0 nm>6^J: S bv^o 
10 0 2 31 

WMM 1 0 3 :5:tJ^i 0 5 K-m^n 1 0 2 i:iB#t;i 1 0 4 h(ofii. wm'^wm 1 0 

:h.;5.o ^^t?!^K#«ii:{±> mm^m l O 2S.rJ»^l O 6 t;: (Z n S) s o (S i O2 ) 2 
0 (mo 1 %) 'Sr'ffiffi L/i^-^^ V— f jfcl 1 1 «riB0Ji 10 4 HR^I^LT^OtI t«i 
^X-TV^SratC, Z n SOS5&*|B0iS 10 4 IctfitfcLt < 9 o ^MS 1 0 3 i3 

J;t)''l 0 5 ic{±M!i;{±'ffi^L^v^Cl tTS^Sft Lv^o 1 0 2W\ 0 Sco^t^i: L 

-cii, iBiiif 1 0 4 h<7>^mm^%f^^ w.m.m i o 4 \zv-^it \ 1 1 ^piitb/c^ic, 

. 15!! X. \tK l203^ Ce02, Cr203> DyaOs. Ga203. Gd203. H 
f02. Ho203^ In203> La203^MgO. Nb205> Nd203^ Sc 
203x Si02> Sm203> Sn02s Ta205^ Ti02^ Y203> YbaO 
3 , Z r 02 ^'Srfflv^-C'fe J:v*o m.itmh LT«. -Pflx-tfA 1 N. BN. G e-N. H f 
S i -N> T i -N^ VN. Z r N^^ffi V^T i V^o ;^^bt>t LTti> f!lx.{fC> 
Al4C3s B4C, CaC2> Cr3C2. HfC.Mo2C^ NbC> SiC. Ta 
C. T i VCs W2 C> WC. Z r C^Srffl V^T ^> J; V>o ^-fk^t LT{±. -^JxJfC 
eF3^ DyF3^ ErF3^ GdF3^ HoF3n LaFs. NdF3> YFs^ Yb 
F3 m-^tli: ttrti. m^^tZ r O2 -C r 2 O3 . Z r O2 - S i 

02-Cr203^ Zr02-Ga203. Zr02-Si02-Ga2 03^ Zr02 
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-Si02-Cr203-LaF3, Zr02-Si02-Ga203-LaF3> Hf 
02-Cr203^ Hf02-Si02-Cr2 03^ Hf02-Si02-SiC. G 
e-Cr-N. Si-Cr -N^^ffl v^T ^> i V^o fllffti^ 1 0 SRXfl 0 5 t 

tw. 1 nm-l 0 nm-C^^^lt-fymtLi. 2 n m~ 7 n m-T:^^ i i:^* J: 19 A?t Lv> 

#:Ji 1 0 2W/'tfzii 1 0 6 75-Wkt;«r^* 1 0 335. 

[0 0 2 4] 

:^^m<DUnm 1 0 4 TOfi«Jffi^<k*^C. O e , B i . T e®.t>*7n^M«:^tfo 
(G e T e) X [ (M2 Te3)y (Bi2Te3)i-y]ioo-x ( 

mo 1 %) 

^x<lOO. 0<y^0. 9) X-m^^^i^l'^^tmTt Lv>o GeTet. M2 Te 
3 fc. B i 2 T e 3 =^^tf^ ici . #tH^H'fkilJS:i)-':;^§ < , R<^W^am<^^m^i' 
iimi'^fzm^m^%^^t-^^X-^i>o G e T e(i. :fei^^^6^^'fl:^^-r^*tf4-C% 8 

mittit. m^nmz^iir:hm.mm^m (nc-i kc) tg^^nmz^iir^mmmi^m ( 

na-ika)0^, nRXf ^ k ifi-fo tzfiL, n c : ^^B^XcDmiST^. kc:^ 
^n^XCDtm^m.. n a : #^S>tiX-Ojl#f^. k a : ^^H^H«^X'<7>m'^#^, An = n 
c-na^ Ak = kc-ka, X'^b^o nc. kc. n a S.?/k a lClijfc<7)tS:^^#'l±^^^ 
2t5 ^ , < ^ ^ 15 if A k < ^ o ^^fi^j^'fk*^:;^ # i:\ |B^M-^(^ 

:R6 6 0 nm (DVD-R AM) . X 405nm(Blu-ray Disc 

) t:'^)^Sf5&'ft-i-n°pS>&^~#'^H^o fzfzL. G eT e<D^},Zfj:;ht^ ^^BitMm-^^i&T V 
. m^MLmMm^i>i&T-t^fztb. l O Omo l %*?pS;&«Sf* L<. J;«)§f*L<{i9 
8mo \%]>XTX^:ho B i 2 Tea {i> nm<D^^^tUm-^MmJ.TK^ ^ > 
V^T|t^T'*;5>#'^t;$§B^a14co5^V>*t^X'^*o GeTe-Bi2Te3 G e T e 

-S b 2 Tea 'fk^S^mc^^k'^^^^liP^L. >ra^5-^=Sr^C^JV^^^;S:'fb^J^ 

m-e*-2>o Sb2 Te3 m<7)^^B<ti^m:^m I 5 0 X:-eab^ ^ fcT^*^ ^> ^ GeTe 

-B i 2 T e 3 mt±. GeTe-Sb2 Tes^il) *>ifS^'fl:U^t-V^o 
[0 0 2 51 

M2Te3t4. Al2Te3. Ga2Te3. In2Te3<7)^ -^^J/^^ < t 'J) 1 o-e* 
;2>r ty&^^jPt bv^o M2 Te3 «4> B i 2 Tes tm^i}mCT eimx^^ . m.^Al& 
v>o GeTe-B i 2 Te3 mi'^i"* ^ ^ "5 ^ J^^'fkMS'SrieSie)* t ^ M=Sr 

^■f-So ^sn<^:^JiS{±> B i 2 T e 3 (D—u^m-^-t^o ^n-t^^tKX t?. miq^el 

it^*^^^ i i: 5^ < muX^^<DX^ ^mm^lti^m"^^^ ^ < -^in-r^ i <5::6^^ 

x^^o ^^^ti^m^^if^^^tiziiy), GeTe-Bi2Te3 ^xitmmmmx$> 

. 'ff-i-^KIiLyi1f|R|B«#=^m«L-C^>. >ft-^^^k=Sr^i:^^i:*^''&v^o M2 Te3 
ti. ^inbi-i*^i:G eTe-M2 Tea - B i 2 Tea ^<D^^aiti&m^^T ^-^X U 

to<ox. x(omzMLxikMit-r^^ti)mt lv^o 

[0 0 2 6] 

(GeTe)x [(M2Te3)y (Bi2Te3)i-y3ioo-x (mol%) 
i:#i^^^tL;2.*t3|si-t4. 'faix.i^. MtS^I n-C% x = 8 0. y=0. 5X^ivit, Geso 
8 In7.7Bi7.7Te53.8 t^1-^i:iT-^:2.o m^lEHiiLTli. 

DVD-RAM (^fe:S6 6 0 nm#3£) t?i5effli-^»^, 8 0 ^ x ^ 9 1 L < . CI 
C5x<^l£Hl-*3lt^ y {4 0. 5mTW* Lv^o ^7t> B 1 u - r a y Disc 
4 0 5 n m#3£) Xi^mir^m^. J: I9 G e T e 75*#v>, 9 1< x < 1 0 0 t L < , 
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i<7)x<?5iKHt::i3*t* y «0. 8 mTWt Lv^o ^^a'fbiaSeti. x=89. y=0 (I 
n-> Te 3 **Dx.>5:v>) <^±#^. 1 7 OVX-^^-/)^. I n 2 T e 3 =Sr*nx.fc y = 0 . 1<7) 
^i-. l8 0°C-e. y=0. 2<Dm^. 1 9 0'Ci:±#b/io IWl^tC, G a 2 T e 3 ^rtn 

[0 0 2 7] 

tfz. tiBM 10 4 ibliS n'£r'^^t:'^) J: < . ■?-<^Mti^ 

[(SnTe) z (GeTe) i-z]x [(M2Te3)y (Bi2Te3) i-y] 
100-x (mol%) {^^. zi)\ 0<z^0. 3) X'#§^$n^>li:76«$f* LV^ 

[0 0 2 81 

SnTei:^ GeTeh. M2Te3 B i 2 Tes t^^tfi^tizX ^^sitM 

^ho SnTeti. G e T e i:«S.O^I§H^H«it**ra CT e'fbtrtr* . il'^,'J>lSv^o M 
2 Te3 ^ym^^^XB 12X63 tgi^L/cP^. ^m<^Umm\^'^^Bi^^^^'k^^ 
^txfzib\z. S nT e {±^B^B'fk^SS^«»i-^M^^i-^o »*-fet±. 
|W|UG e T e <7)— ^'SrS^i-'&o ^ 1"^ C i: J: . ilLIE^i^i 'Sffi^^^^C 
^ii:^:<^tJn-r^C:fc^*-e§;i>o SnTeli^ » Li" G e T e <^ift)^=lri&T$ 
•iJrT. jfe^a^J^'fk^iiVh^ < 'S:^ /ii6. G e T e i: Og^^* z {i 0 . 3 JilTW^ Uv^o S 
nT e =^•^^f^'^^ M2 T e 3 Srii^L-C^> i <. yiittiO. gJ-J-TW^tv^o 
[0 0 2 9] 

ffi^JS 1 0 4 <7)|i)¥li. 5 nm~ 1 2 nm^*0t L< s J:«9SftL<(±6nm~9nm 
[0 0 3 01 

«JlXffijEJl 1 0 7 li, t^mm 1 0 4 7&^'^H^Htlct^-C'cfe;5. i: §<?)«ltil^A c 

JiJ.±4 JiiLT-e^^^tJ^^ffiv^-C. «WiEJil 0 7 ^?^^tr§;i>o ^'^fi^JlCti, Ge- 
C r:feJ;Z>'G e-Mo^O^faS^^Ge-^^, Si-Cr, S i -M o *3 i ti^ S i 
<?5M®<^S i-^^^ S nT eS-tFP bT e^OTefbtJ> ^f'bt>n::T i . H f . Nb. 
Ta. Cr, Mo. W^<7?ltH^att<^^m. ^^m^W^^^m-h-hMU^'^^MPf^i^ 
^^h^tijm^ Lv^o «MiE@ 1 0 7<r>mM^t. 2 0 nm~5 0 nmX^^^^tifi 

[0 0 3 X1 

mim 1 0 8 ift^m^-mmm i o 4 tzM$^x^^g=irii:^$-<i-. mmi.zmim. 

mi 0 4T"^i:7ti>:'^5t^;^>-lcJ£tS:$-*XlB®^ii 1 0 4trm<^L> ^^aMitLMj <-t 

m^^-^^o ^hiiZ^ mm 1 0 8{±. mmi^m 1 0 2 ^itmniEm 1 0 7 s-c«r#tr 

AK Au, Ag> Cu09*)i>^< fc*?! l-^=^r-^tr*t*Jl-=S:fflv^^ii:>{)^-T?#^o tyt:> 

tfzii^^^^ m^i^> ^RS^^^ ^^{±56^®^) «:^^t-*ifi«JT% ±15 

AK Au. Ag. Cu75^lbm^^:?i^^ l'^^^^:'*^^^^^*^*- 'ffe<^l"^^''-**^^<^ 
7C#=Sr«Lf^#5^=tis5fflLTiv>o 1 LT{±. Mg. Ca. Sc. Y. L 

a^ Ti. Zr. Hf. V. Nb, Ta, Cr. Mo> W. Mn> Fe, Co. Ni. P 
d. Pt. Zn. Ga. In. C. Si. Ge. Sn. Sb. Bi. Te. Ce. Nd. 
Sm. G d. Tb. D y <7) ^ < t ^ 1 o LT i v^o ^<7)l^. «Mt±3m 

^%kT*Wt LV>o ^'iiix.tf, Al-Cr. Al-Ti. Ag-Pd. Ag-Pd-C 
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u, Ag-Pd-Ti> Ag-Nd-Au^yifiAu-C r^O-^^^t^m-SrfflV^^CtT&s 

MM 10 8 ^ 2m±<7)^-cs^i-^^ tt-i<5T^>7iJ3Si$n#^o RltW 1 0 80J¥^fi 
'f£ffl-r^#^'f*<^MK^lSit^ 1 0 4 Offl^tl-^^-^Tli^U. 40nm~300nm 

[0 0 3 21 

ia^L/v:«fRIBMfr 1 0 0 tli5V^-C. 1 0 9 Ji. ^5^5 -*=iS 1 1 0 ^KMm 1 

$ 1 /^m~2 0 A* mOl^KStSMJl 1 0 8 OMl^l^ltT ^) J: v>o 3^iPil 1 0 9<^)¥$ 
tii^tt<{±l 5;«m~4 0 //m-eab^3^ J:i9«ftL<{i2 0//m~3 5;^m-C^^o 
10 0 3 3] 

^5 1 1 0 1±, 'it$afEM# 1 0 0 (DimLmmm.-^n^^ tt^^K, mm.wm i 

;K1 0 Ifi, *H6<JlC|Wl-;j=t^X'?^fiK$^ts (SI W$ ^^^^2. - i: tS-'S? ^ Lv>o 
10 0 3 41 

^MOf^^ 1 <^1f 1 0 0{i^ lo<^|B^=g:^-r-2)>^-®it^T''f XiJ'-C^* 

Kl^m 1 0 8 t-e«ilL/c^><7)=^, 1 0 8|Hl±=g:i^lfi]$^T. l O 9 =Sr<r^L 

Ji#<^lfi«9^t)-ii:f±. SI«®1 0 9=l:3l^1±#]l&-e5^fiScL. fc^<^f^ffl«rfljffl tT^ 
Mi-^o RltJll 0 8 0±tw>(^mii^^tt^:^'^l^tix i^mmt'Qi^^\^fz^m^^. ^ 

10 0 3 51 

1 0 0{±. (^^;v-^Mfc7V KM) /i)^?^^$tt/i*^Sl 0 1 ^r^H^SlcSS* L 

, Ml 0 i<^^i*i?t5i^^^$tL/;OTt^> mnw-m i o 2 ^^^-r^x® (x@a) , 
1 0 3 =^^Mi-^x^ (x^b) > 1 0 4 ^^m-r^xs (x@c) . wm 
mi 0 5^^^i-^xs (x^d) . mm.wm\ 0 e^^ni-^x® (x^ge) . 

liiE^l 0 7«-^IE-r*X^ (X@f) ;feJ;O^JS:MJi 1 0 8 *sS:Mi-^X® (Xgg) =1: 

mWLi 1 0 =^i.A!9'i't)-«i;5)X^=Sr«i-;£)r ttci t), M^t^tL^o mTora=^^tp2^ 

[0 0 3 61 

»^i 0 1 (D^nmmm'^fy^tzm^'. mm.wm 1 0 2 'Sr^i-^.x^a** 

r X e :^-:^OV^-rtLtr^^ J;v>o X@aTM*ffi$tL^;^^-«';' ^ U ^^i^^-'^'';' > t U 
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nS)8o (Si 02)20 (mol%) ^^-^'-^ tJ' V > f± 

(ZnS)80 (SiO2)20 (mo 1 %) =£:fflv>T. 3%om^:**::^SrA r ^'T.trfl 

[0 0 3 71 

^ir. X5gb=^»t-C. 1 0 2 OOTIDS 1 0 3 ^m^-fho IMh 

#HfC4' . t fz \mm iST. ^ i t>V ^ fz tig* h ^ t offt^r^/'-x ^H^^" "T* 
«U-C iv^o ^tfeX'^tL{fE»!tm?®^ffiv-T^j J:v^o KxiS:^. KrifT., 

<7)#®)i 1 0 3 t75«T'i;So m'fkJfe^r^tf^M® ^^^fi^S-T ^I^^^ti^ ^^-'-^ 

«e> c^m* 5?7';^ j3 J; t tz limm ifT^^^^Ts \zm,% l fz^m^^-^. wjb^:^^^ y 9 u 

^^^ir i J9l^ffiJS«r5&^LT^ J:v^o f?!lx.lJ, 1 0 3 i: LTG e -C r -N^5^^ 

7.^N°-y ^ ^^'•^-'J^-y h{±G e -C r ^fflV^T. 4 0 %<7)g^:^r;^ A r 
>^ i^rS-^ L/c#ffl^'t'-eR)S't4X/N° >y rJ' i; > i^* LT i v^o * fz. #®e 1 0 3 i: L-C Z r 
02 -S i 02 -C r 2 03 ^J^^-r^^-^. XyN°'7i5^'J >'^^3'-ry Mim^^«*?|I 
x/cZr02-Si02-Cr2 03 ^rfflv^T. A r :^#ffl^4'-ex/>-^;' ^' U ^^^LT 

10 0 3 8] 

X^c ^r^JSLT. I^MH 10 3 12^® 10 4 ^BKMi-^o X^c h 

wm^^. ttzumM^^^^^/^'i'^^i^^^^'^^^^'^^^^^^^^^^'^'^^^'^ 

LTiv^o KrifT.^ Krif^. X e 'tf::^(D\^^irfiX-i> J:^^^o X® c TM^ ^ $ 

fL^>^^^y 9 >; y^9-Y-J h L-C{±. G e -B i -M-T e * ^iJiG e - S n-B i 
-M-T e ^^v»;2>C: (Mt±A K G aS.tJ*I nO^*>i!'^^< oOTC^^r 

^i") . im^<o^^m 1 0 4 <r>VsPc^^iSLX ^^XoK:^^-^^ y^^^-^y ^(dU 

IBM t ^ v^^-^ ^> ^ ^ OJif'&tijS:!::^ ^ U > - r h <^ 

mu^mm.\^x. '^m<nmu(r>^mm\ 0 4^#;5>cit:**t?§^o MisjtLT^. 

ttSfB«^Ji<?5Ge. Bi, M> S n<7)itl£75*;^^^«:' tJ' U ^i^^J^ J: «5 

a(^ffiM««7)Ml'^L-C. Ge. Bi, M. S n 0«?r^^^i6l' LT. Te<^)itl£«r 
#a6i;LT iv^o -e^-tS- t tcJ: 2^l&^<7)|fiM 10 4. •r^^*>> (^ 1 ) 
(GeTe)x [(M2Te3)y (B i 2 T e 3 ) i - y ] i o o - x (mol%)> 
x®.tFy76^ 8 0^x<10 0, 0<y^0. 9. ^J^^-t ^ ^ tii^X % ^ o tfz. (^ 
2) 

[(SnTe)z (GeTe)i-z]x [ (M2 T e 3 ) y (B i 2 T e 3 ) 1 - y ] 
1 0 0 - X (mo I %) > z^^ 0< z^O, 3, *^^-r-5Cli:*«t?i*o 
[0 0 3 91 

mx.ii. (^1) tC:fev>T. M:d«I n-C. x = 8 9> y = 0. 1 t?^ti.{f> lE^S 1 0 

tliiE#2 005-3025633 
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4 0M{±. Ge38.2lno.9Bi8.5Te52.4 (11^=-%) i: ^ h t^^T' § ^ 
„ Z(Dmmm(^fi^^')'<^G e-l n-B i - T e iS^ 'J > 

^i6-2.o t/c. (^2) iriSV^T. M^-X a-C. x = 8 9. y = 0. 1. z = 0. 1 T^* 
la^il 10 4 <7)M{±> Ge34.4Sn3.8Gao.9Bi8.5Te52,4 ( 

[0 0 4 01 

Arif:^^zM^\^fzW^M%^'C7.y^-^^')>^\^XX\^^o ^mik<^UM.m I 0 4 (±#^^® 
:|^^tJ5:«5^^v^o tfz. ^^<D:^^^y > -S^ ^ -r y Y ^m^^X . l3$i^ 1 0 4 ^ff^ 
^LT^iiv^o -B^Jx-ffs GeTe.M2Te3> Bi2Te3 (75#^ ^ V > 

-y-;/ h^fi5om^m<^ lo(7)«^tcl5ti9#ltr, ^^(DT.^'iy ■^') z^V^-^y YK^ 
Xi-^^^^"^^' t5^^^°'7-^PInL-C. |WIB#^IX/^°y ^J' V >^^*^i&t> (GeTe)x C( 
M2Te3)y (B i 2 T e 3 ) 1 - y ] 1 0 0 - X (mo 1 %) «rMLT^) iv^o ^ 
GeTe. SnTe.MaTes. BiaTes (^#^ y ^ U > i^^*^ -'^'■v V 

L-C. |WlB#tc;^/N°-;' iJ' >; >^^IIMb, [(SnTe). (GeTe)i-z]x [(M 
2 T e 3 ) y (B i 2 T e 3 ) 1 - y ] 1 0 0 - X (mo 1 %) ^f^^LX X\^^o tfz. 
Ge, Bi. Al. Te^. Ge, Bi. Te. InaTes^^ Ge^ Bi^ Te. G 
a 2 Tea (D^^ (D^^^^ y ^ V > ^ ^ - ^ y h ^i^mi^X i> X^^o I n t G a l±^,f.:^m 

(7)'fb^%t^^-:3'^^''S^ < ■^'^>- Ge-Te^ Sn-Te> Bi-Te> In-Te. Ga 
-Te> A 1 -T e ^fflV^T^) iv^o 
[0 0 4 1 ] 

. xgb tmrni^nm^P-^o w-mm i o 5t±> #mi o 3 tmm<^Mm-h^j:^:^^^ 

[0 0 4 2] 

^11. TMe^%m\^x. w^m 1 0 5<75aMi^s mm.wm 1 0 e ^^mi-^o x«e 

{i. X5ga t|SI»Hll1fS$tL*o lfm#g 1 0 6 {i. M^^^ii 1 0 2 tlWI^O^m^-^'fc 
[0 0 4 3] 

^ic. X5g f «:^*feLT. nnwm 1 0 e <^OTi'> immM'iEm 107 'Sr^m-r^o 

^^y ^^J y^r^-ry htLX. ^m^zii^ Ge-C r is J; t/G e -M 0«O#^H^aR<7) 
Ge-^^. Si -Or. S i -M o :fe i Z/S i -W^<^)#^b^h®<^ S i -^^^ S nT eRX>^ 
PhT em<7)T eitm. ^^hXJ'iZT i. Hf . Nb. Ta. C r. Mo. W^O^a^ttO 

l^O^m^jEmi 0 7 t#S^i:**-e§^o 
[0 0 4 4] 

>};:tr, X^g=^^MLt, MMIEii 1 0 7<^Ml^> K^m 10 8 «r^mi-^o X 

^m^^x. Arif7.^mf^^X'mm-r^o :^^^y^vyir^'-^y Yt\^xii. Aitfz 

tiAl-a-^. AntfziiAu^^. AgtfzliAg^±. is XZfC u tfziiC u^±<D\^^ 
■ftL*-*fflV>TJ;v^o UK.it. mmi 0 8 i:L-CAg-P d - C u ^M-r^l^l-{i> 
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^ ^ h 75^'-e- ^ h o 

[0 0 4 51 

Rlt« 1 0 8 ^^KL/cm, fim#» 1 0 2 ^d^ibRM 1 0 8 ^ -^-M^liJf L^J^ 1 

ll[^'l•t4x®76«^TL7t^^^i^ -fi:.gicjscTi5o^jbxg4:«ifei-*o laj^'fkxsii. 
iaLx^^>fk$-»ir^x^T'*;?.o mitJimim^^^^Jin<^-mi.zmm\^x^x^.2o^ 

[0 0 4 8] 

2 0 6. ^®^ 2 0 5. umm2 0A. ^mm 2 0 3 Rx>'mmi^m 2 0 2 ^ :i<Dmjm^ 
L $^b^':^^^'-)l2 0 ii)mj^^f^fzm^^^-t^o :i(Dm^<^mm.mm.mmt^ 

4 0 5 nm#ia<75»^feitO^-¥^Xit^^l5ii^^i-^. 2 5 GB^fiOB 1 u- r 
ay Di sctLT>ffiffl-et-2.o ^<^«^<7)'lt«lBMS#2 0 0i::{±, */^'-«2 0 1 

^2 0 S^^hm^zWL^'^^o 

imm. itsi 2 ommo*m2 0 si)mt L < m^-hMo ^2 os(Dmm:&xfm 
mmm^fm-r^m<^m.mi^ii> ]y-rit^m<i-zt6<Dmei<D^\^mi)m^^nx\.>x^ 

mi iiDf^o fzbK.\t. Blu-r ay Di s c LTiaffli"*:^'^. 
yKM^^S^ti. 1 0 nm~3 0 nm-e^,^ ^ i:7&*0t Lv^o B 1 u-r a y D 

10 0 5 21 
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ii:76>'ft^^ Lv^o mitmtLXii. M^i^A l2 03,Ce02^Ga203^Hf02 
. In203. LazOssMgO. SnOax TaaOs. Ti02. Y203^ Zn 
0^ Z r O2 ^3^?^ ««t L-C{i^Jx(fZ n S^^^ -bV>«i:tT}i 

-^Jx-ffZ n S e^=^fflv^T^) iv^o ^!lx.if A 1 N. BN. Ge-N. S 

1 3 N4 m-^^^^i'^t Lv^o ^itmtLXlt. mK.i^C eF3. DyFs^ ErFs^ G 
dF3. H0F3. LaF3^ NdFa. YFs^ Y b F 3 ^«rffl v>T ^> J: V^o ^^mt 
bTti> ^Jx.{^Z nS-Si02^ ZnS-SiOa-LaFa. Zr02-Si02> 
Zr02-Cr203. Z^02-Si02-Cr203^ Zr02-Ga203> Zr 
02-Si02-Ga203x Zr02-Si02-Cr203-LaF3^ Zr02- 
Si02-Ga203-LaF3^ Sn02-Ga203> Sn02-In203^ Sn 
02-SiC. Sn02-Si3N4. Sn02-Ga2 03-SiC. Sn02-Ga 
203-Si3N4> Ce02-Al203-Si02> ZrOz-LaFs, Hf02 
-Si02^ Hf02-Cr203> Hf02-Si02-Cr203. Hf02-Si 

02 -s i cm^^^^x i> X\^^o 

[0 0 5 31 _ 

zi'Lh(Dum<^^%. zns-s i02 iiw^uMx. mmmm<. ^mm-\^:^v^-^ 
x'^i>o (zns)8o (Si 02)20 (mo 1%) m.m'xy)UtL<m^^hix^o 

tfz. mitmi-^t^^^^^mtLXli. Zr02-Si02-Cr203-LaF3. Z 
r02-Si02-Ga2 03-LaF3^ Hf02 - S i02 - Cr2 O3 - LaFs 
,Hf02-Si02-Ga203-LaF3^ Zr02-Si02-Cr203> Zr 
02-Si02-Ga203> Hf02-Si02-Cr203^ Hf02-Si02- 
Ga203> Sn02-Ga203-Si Ci)K Mmx. ^m^mx^ miS^mmm<. 

0 7 tmmi^m 2 0 e i:(^p^iiit«^'&^=5^^^®^i^'t-c^) iv^o 

[0 0 5 41 

mw-it. A = 4 0 5 nmx^^t^mjt Lv>^i^ft7&-p>^«6^o mmtmmi^2 0 0 

R c J-O R a ^ 5 % i ^ li»im#Ji 2 0 2 2 0 6 (D^^M n d 

T h i^7.'j*ic*cr<Bt^(^J: i9m^t-^5eL/co -eo^g^. jStfWl . 8-2. 5-e 

^^mni^nm-^mm.^m 2 0 2®:t>'2 0 e t-r^^^. fiB#^ 202 t l 

< {i2 0 nm~ 1 0 0 nm-eab l?, J;i9$f*L<li30nm~70 nm-C^;?, ^ a:;6^'*lJo 
fzo tfz. mm.i^m2 0 6 0J1${±. U<(±3 nm~5 0 nrnX^^. Xy)^tL< 
Idt 5 n m~ 4 0 n mX^^h i i: :*^'#!) o fzo 
[0 0 5 51 

^®;i 2 0 3 *3ir/2 0 5l±. tI:Mtt^^MJl 1 0 3^J;lFl 0 5 tmm. 

(DmM'^^'f^o *t»{i[WI#0##|^ffiv^T iv^o mff^lBl^H. 1 nm~l 0 n mT-^ 
;2,Ci:«^L<. 2 nm~7 nm-C*^ ^ tvi^^J: iQ^tJttV^o ^*5. ifm^JB 2 0 2S. 
l>Vt/cti2 0 %i}^mimi'k'kti'£^'^M¥fXtb^^'k^^^t. Wnm2 O 3S.?//^:'^:ti2 
0 5{±lgtt*<T^ iV^o 
[0 0 5 61 

3is:^?9<^fSMJl 2 0 4 {±. mM<Dj^M 1 l^iStt^lB^^ 10 4 t |Wl#0|itg=l:^i-^o 
[0 0 5 71 

U^im<DU^im^^^^tij'^X^^ (GeTe)x [ (M2 T e 3 ) y (B i 2 T 
e 3 ) 1 - y ] 1 0 0 - X (m o 1 %) l,Zi5\i^X. X^GeTe *5#V\ 9 1< x < 1 0 
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[0 0 5 8] ^ ^ 

tfz. [(SnTe)2 (GeTe)i-z3x [(M2Te3)y (BiaTea) 
1 - y ] 1 0 0 - X (mo 1 %) l^i3V>T^>. G eT e^^'^-v^, 9 l<x< 1 0 Oi)mt 

[0 0 5 9] 

2 0 A (D^mit, 5 nm~l 5 nmW^ b<> i 0 §f ^ L < 8 n m~ 1 2 n 
[0 0 6 01 

flit. xy)^mm<ommi)mm^j:±^MmmMimmi^2 o o =sr#;&^i:7&^x-^*o 

[0 0 6 1] 

*A-)i2o n±s ^U2o 8iwi#. RM^btT% mmK^mm<D^m^j: ^ <^^i^mir ^ 

o :^?/>'-Ji2 0 1<7))¥${±. 5 0 fxm-l 2 0 /im-A^BtL<. 8 0/zm~ 1 1 0 // 

tfziimnmMimmm<D^<Dm) :o-'5 o y« m~ 1 2 o mx-^-s ^ fc7&^'*?^ lv^ 

[0 0 6 21 

^v^T, mm^mm2<ommMimmi^2 o o^Miti-s:^^*^?^-rso iw^is»«^ 

2 0 0l±> ^^#:i:^SS«75^^^2 0 S"^*^/^*. 1t^l5^S# 1 0 0 ^ 

«2 0 8 KKMm 2 0 7 >6-^jiiiic?f^^L-cv- < o mmum^2 0 0 t±. 
yMfc 7> m) 75^'M$ti-/c^m2 0 8 ^^mmui'mwi^. mm2os (o^\^m^'j^ 
^^fifzmMk^. Kmm2 o i^^m-r^Jin (x@h) . mm.^m2 o e^^m-r^i: 
m (xs i ) . 2 0 5 ^^Mi-sx® (X® j ) , mm 204 «r^mi-^x^ ( 
x^k) . w^m 2 0 3 =^M-t-^x® (x^ 1 ) . mmi^m 202 ^mm-t^jin (x 
sm) =^)ii^^ML. mmi^m2 0 2(Dmmi,z:^^^--m2 0 itM^-t^nm^ 

I 0 0 6 3 1 ^ 

Mi::. »m2 0 8<^Sl*I?t*^?fM-^tLyiMl'. RM® 2 0 7 ^^Mi-^Xgh 

[0 0 6 41 

^tz, X5g i ^UML-C. 2 0 7 2 0 6 i^l^-T^o Hm i 

[0 0 6 51 ^ 

XSj =lr|IML"C. IS-m^Ji2 0 6 0OTI::. #MJ1 2 0 5 il^mir&o XS j 

[0 0 6 61 

^tc. XSk^Hi^LT. #®J12 0 5<DM'mK, fS^Jf 2 0 4 =^^m-t-*o XSkli 

-e. x = 96> y=0. S-C^M. ffi^if 2 0 4 <^ji.^{i> Ge45.3 Ini.iBi 
2 eTesi.o t^i-^ i:*«t?§ i<^m^^^#'^^^ '-G e - I n 

-B i -T e^^"?5'i5"; bt^WSr^fe-So i^^. (^2) liisv^T. MtS-' 
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In-e x = 96. y = 0. 3sZ = 0. 1 -C-*>mf> IB#« 2 0 4 <7)«lis Ge4 0 
8Sn4 5 I ni .1 B i 2 .6 Te5 1 .0 {m=F%) t^ir ^ o ^<om.m 

'^mhM^^^-Ge-Sn-l n-B i -T e ^^^^ > ^ ^ VoyM^^i^ 

Jo 0 6 7 1 

urn. 1 ^Hi&L-c. mm 204 <7)OT^^^ #MJi 203 =sr^iKi-*o 1 1± 

[0 0 6 81 

Xjgm^«LT. 2 0 3 <DmMK. Bni^m 2 0 2 =Sr^^-r*o Hmm 

[0 0 6 91 

2 0 1 ^fm-T ^Jimumir mu^m 2 0 2 ^fiSSmu/cms 

m2Q 7i!)-hmmim2 o 2tX'm^mmLfzmm2 o B^:^^^^y^') y^rmm^^oM^ 

^^1-m?i^'fM4^flt*^^ff'^ 1 0 // m. h 7&^J?^ 9 0// m-^. 1?.;?^ 1 0 0 -^mCO^A-® 

2 0 1 **?^^T-§i;2>o tfz. m-mi^m 202 <7)«®i::> )?<;^ 1 0 0 m<Dmn7^mmm 

2 0 1 ^B^i-^'^i: *>"C'^^o ^(DX^iZLX. *^N'-e?^^X®^ll-T$-^i>o 
[0 0 7 11 

M'Amm-r^^tKxy)^ mm<r>mm2<DmmMmmi^2 0 o^srmat-r^- t5&^-e§So 

[0 0 7 21 

i^M<^MM 3 ) 

[0 0 7 31 

13 3 tC^i-«#IBIi^#3 0 0l±. »«3 1 5. ^20lt#® 3 1 6^ '=f^Ji3 0 8. 
f^KomWMS 1 7i5J;t^*5!;/^*-Jl 3 0 1 75«®lcIEe$tt-rv>;i)o X ^Wl^< ^2<D 

mmm 3 1 6 {±> M3 1 5 (D-:^<Dmmi<zmim 3 1 4 > E-m^e 3 1 3 > ^mm 3 1 
2. m2<Dmmm3 1 1> ^®^3 1 0. mmi$-m3 0 9^^^<omiizmw:^i-LXi'j:^o ^ 

mm 3 0 8(i. mm.m3 0 9C0^Ml'5^^^tL^o ^1<^'I«^3 1 7 14> CK^-^JraiS 

3 0 8<^Mi3> mm.i^m3 0 7. js:itS3 0 a, ^m#»3 0 5. ^ 1 ^t^ismji 3 0 4 

. M«3 0 3i3J:«m#ii 3 0 2:fy^^(DmKmm^flX^j:^o Z.mmAZiS\.^Xi>. 
V--if^3 1 8t±. */N'-)i3 0 l(7?1ilJ;5>t,XM$tL^o ^ 2 <7)'It#RJi 3 1 6kZit. mi 
<Dmmm3 l 7^ajtb7tV-«3 l 8-e|fi«^W^i-^o i«m^i»^^3 O 0l-:feV^t: 
fi. 2 0(?5|B^^H^tL-PtLlt^S:fB^t?§*o f?!lx.tf> tfeS4 0 5 n m#)£<75»^'feJ^ 

■lt#fB^i»'(*:«r# sc: t7&«-c§^o J^J-T. *^3 1 5 ^^'bJUlcUiigi-'&o 
[0 0 7 41 

*>K3 1 5(±> *M<^?^^,2 0*=^2 0 8 i:|Wj#co^:l^. #j|4=Srfflv^* :i So 

s:i'i'S3 1 4«> t^^ttssitis 1 0 8 tiw)#oa«g«r*-rso *t»^>» 
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=im#Ji 3 0 9i3J:U*'3 1 3l±. 2 ic*3tt^if m#li 2 0 6 j3it>'2 0 2 t 

tL<(i20nm~100 nmT'^l). j: 1} t b < f± 3 0 n m~ 7 0 n mT'* ^ >1 1 
$lJ-pyio i§m#J13 1 3 0J?:?{±. UtLHiS nm~4 0 nm-e^O. i:*)*?^ L<{i 
5 nm~ 3 0 n mX'^^o 
[0 0 7 7] 

wmms 1 o^j:t>*3 1 2 ti. mm(ommii<'i^n^^Mm i o 3isxv'i o 5 tm 

I 0 0 7 8 1 

IS 2 mmm 3int. mmofm 2 tzistt^fa^ii 2 0 4 mm.<^m'^^^ 

[0 0 7 9] 

rt»F^®3 0 8i±, u-^'it3 1 8(7>. ^ 1 ^^itmjf 3 1 7 izisif ^m.^Mwtm 2 <7)m 
f F^® 3 0 8i±. ^-^f^3 1 8i!)mm^<^2(Dmm.m3 1 ei^pj^i-^i^. 

mm3 0 4Rifm2 mmm 3 1 1 m<Dmmi)^. nm\^y xco^it-^Wi^mmn. ( i i 

ir-r*Cli:7&«0t Lv^o \^fzific>X^ ^•WSS 0 8 OW^ l± 1 0 yu m~ 4 O^m-C^;?.^ 

° [0 0 8 01 ^ 

^^CH. IIK0WM3 1 7 0«^lCOV^-cm§§i-;5.o ^l<7)'|f#»3 1_7(±^ V-^f^ 
3 1 8 7&?^ 2 O-lf M 3 1 6 ti^lJiiL#'l) J:^ t'. t 'Sr ^ i ^ l^sSBt $ tt;!, o :Sr 

#:6<jicti. %\m^mm3 ^ Mi^^^n-^x^^>L%<ry%\(ommm3 1 7(7)5i&^i§^^T 

c (%) , m 1 ^la^ 3 0 4*«I^^Kffi-C*S t $<7)^ 1 <Olf^ 3 1 7 «^®^=£r 
Ta (%) fcL/ii:^> 4 5%^ (Ta + Tc) /2. Cl i:**ltjF* tv^o 

[0 0 8 1 1 

fim#S 3 0 7 ^1 (^W^ 3 1 7 C0^^tit^=£:Si6^ W=Sr*-r^o *t^l±> ^ 

TiO2^90mo l%JJlL±'^tf*tJ^^'fSfflU-C^> iv^o >etLtcJ:l9. *t 2 . 7 c^;^ 
§v^®i)f^=^*-r^Ji;&*?^^$tLao Ifm^eS O 7(^Ml?{il O nin~4 O nmX'*-?» 

10 0 8 2] 

S:lt/i3 0 6{i. ^K^IB^JiS 0 40^*3i^56-lwfet!c$^^SM*^1"^o t^i. 
±|BO J: ^ II. m 1 <^'lt^« 3 1 7 (il^v>^^i§^^rS-t-^/c*> KMiS 3 0 6 X-<D^m. 
JlX{i/h^v^-^>?'^'Mi tv^o io-C. >^MJi3 1 4 tJtgcLT. 3 0 6 <DU¥tW 

< ^fi<)lc{iii{K^W:^i'^^*t^**^?* l-^^o *#e*/t:i(±. RltJi 3 0 6 ti. 0* 
L<t±' Ag t/cfiA g^^-e. mi¥^*5 nmJ^Jil 5 nmmTt'5:;2>i ^ lC?^^$tL^ 

{iiiE# 2005-3025633 
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^-i^ : 15/ 



[0 0 8 3] 

If 3 0 2 is J: t>'3 0 5 t±. n d ^rplff LT. ^ 1 Olf ^® 3 1 7 <73 R c . 

Ra. TcisiU^Ta'SrPliS-t^iltl'Sr^-r^o -Wix-ff, 4 5%^ (Ta+Tc) /2. 
5%^R c , R a ^ 1 %=^«J£-r^ J: 0 t::^ fl^#ii 3 0 2 S-TO^m^l^il 3 0 5 <Ditm^ 
n h U ^'^-^t^i^oXtt^twi 0 Wi;^5eb/>:o -eo^tf:. M^^n . 8-2 

5 x'^^mn,^u^A^mmitm 3 o 2 s.t/3 o 5 t-t^m^. mm.i$-m 302 oji^ii 

t < ti 1 0 nm~ 8 0 nmT"^«9. i ^ L < li 2 0 n m~ 6 0 n mt?*;S> CI iivJ* 
ipjo^io t/w. iim^*^Ji3 0 5 0I?${±^ «ft L< {±3 nm~4 0 nmT'^t), <t ^Ut 
L<lt5 nm-3 0 nnxX'^^^ti)m'otZo U^^it. «0?F^^ 2 i::i3lt^lf m#Jl 2 

ifm#Ji3 0 bumi\:m'k^t^j:^^^ti)mtL<. mm^ms o 2i3j;t>'3 o sini^-^j: 

< ^)m'fb!^'£r^tf- tv^o ^m#:)g3 0 2i3J;t>*3 0 bOU^tLXit. Z r 
O2-S i02 -C r 2 O3 - LaFa ^ ZrOs - S iOa - Ga2 Os-LaFa ^ 
Hf02-Si02-Cr2 03-LaF3^ Hf02-Si02-Ga203-LaF 
3. Zr02-Si02-Cr203^ Zr02-Si02-Ga2 03>Hf02-S 
i02-Cr2 03> Hf02-Si02-Ga203> Zr02-Cr203. ZrO 
2-Ga203^ Hf02-Cr203^ Hf02-Ga203^ Sn02-Ga2 O3 
-SiC> Sn02-Ga2 03, Ga2 03-SiC. Sn02-Si C^m^^XiiX 

v^o ^hi^mm^ms 02 ti. zns-si02 ^m^^^^ti>x^:ho 

[0 0 8 41 

^ l<7)fBffltll 3 0 4 {±. ^ife<7)^:^2i;:fett^f2M2 0 4 t|WI;^omtg«:*L, 
ii\B\Wt<OU¥^^F^^^^^^T^^'^'^^o (GeTe)x [ (M2 T e 3 ) y (B i 2 T e 3 
) 1 - y] 1 0 0 - X (mo 1%) ICiSV^-C. J: «9 G e T e^«#-v^. 9 l<x<l 0 0)6^ 

if t Lv^o 
10 0 8 51 

tfz, [(SnTe)z (GeTe)i-z]x [(M2Te3)y (Bi2Te3) 
1 _ y ] 1 0 0 - X (m o 1 %) trisv^T ^) . G e T e ^^^^K 9 1< x < 1 0 0 f)mt 

Lv^o mi(ommm3 i nf^^^itmi^miW:ir^fzisb. ^im^^mms o 4x<D%n 

{±/h$v^:i t7&«St Lv^o j:-o-C> li|2<^lB^®3 1 1 tit^LX. Hi coffi^il 3 0 4 
<?5l?$f±> J; •9»<^tt1"^Cl Lv^o :i:#e«jtc{±, 3 nm~9 nm:d«0t L< . 

5 nm~ 7 nm7&*J: i Lv^o 
[0 0 8 61 

#MS3 0 3 {±> |IM05i^^l lC:fettS#®® 10 3 l^#0^tl=Sr*"t^o *f*l-'bSF 

, #®Ji3 0 3{±l£lt*<-C*> iV^o 
[0 0 8 71 

*/N'-/i3 0 1 {i^ «OM2 0*^^*-S2 0 1 tIWj^0^tg'S::frL. |W|^<^:^^S: 

m^^^^ta^x-^^o m^it. 7&a-^3 o ioOT5&-e>ig2(^iB^3 1 1 tx<Dmm 

T&s, 5 0 Atm-l 2 0 p mt^j: ^ X 0 ^^n^ir 3 OSi)^! 5 ^ mt?. 

5&yN*-Ji3 0 17&^^8 5 ;umX-$)oTJ;v^o i/c. 3 q 8 7&« 2 5 m-C, *^N*-Ji3 

0 1:&^7 5 mT-2boTi;v>o "4^^® 3 0 Si)^3 5 fimX. :fj^<-m 3 0 1 75*6 5 

;/m-e*o-C J:v>o :^y-<-m3 0 l<OW-tL\^^mWli^ 4 0 // m~ 1 0 0 // m-e**o 
[0 0 8 81 

J21±i*i3<'^T:^ |B0®^^i-S'lt$Rii=^ 2o;ft■•t;5>^^<^'lf^|5itiK#^I5^.B^L/co « 
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kl) (^2) ■e#§^$tL;5,*tf|-i:-r*CltlcJ:-5-C. ^^Bitm&-^'i^^ < > -B- 

o 

1 0 0 8 9 1 

3 OOli. ^W^tik^h^i^S 1 5±ti> n2(Dmmm3 1 6. tfF^JiS 0 8. ^ l<Olf 
#Ji3 17> :*/^'~Jl 3 0 1 ^rMt-^^b"^^^ < o 
[0 0 9 01 

L. *«3 1 5 0^I*I?t*^5^^^^^:^cOT^^^ RItJS 3 1 4 ?:«-t-^Xfl (X^n) . 
fimft^lS 1 3=^^mi-^Xfi (X^o) . #M)i3 1 2=Sr«-r^X@ (X^p) . ^ 

2mmms i i^^m-r^xs (x^q) , ^mms i o^^m-r^x® (x^r) . 

mrnms 0 9=lr^mi-^X5g (X^s) =£rJlIl>^*ML. -^hiz. ^m#S 3 0 9 0^M 

7=^fiS:mi-^x5g (X5gt) . mms 0 6^^mi-^x>g (x^u) . ifm^iis o 5 
^^m-r^i:^ (x^v) > HKDis^jf 3 0 4^M-r^xs (xsw) . Mil 30 

3=Sr^^-r'&X^ (X5gx) , S.W''il^#^Ji3 0 2 =g:^Ki-SX® (XSy) «rjlIl^*Si 
L> f|^#;i3 0 2 0^Mt::*>'-«-Ji3 0 1 tJ^^-t^X^^Sr^tfe-f^-^^l-J: 

[0 0 9 1 ] ^ 

^5^3 1 5coSl*l?t7&^«$ti/cSi::> Rltil3 1 4 «r^l^-r^X®n«:*M 

[0 0 9 2 1 

x^io=^«tT. KMms 1 4(7)*wii. fim'^^3 1 s^mm-r^o x^o 

[0 0 9 31 

xsp**MtT. ifm#ii3 1 3(^*Mi::. ^mms 1 2'Sr^m-r^o xsp 

[0 0 9 4] 

^^ct'. X^iq^HMLT. #MJS3 12 0*Mt^> ^2(^ia#JS3 1 1 'Sr^K-f-So X 
[0 0 9 5] 

x^r m2(Dmmm3 1 kt^^mit::. #w«3 1 o^mm-t^o X 

[0 0 9 6] 

w> n^s^mmLx. ^mms i o<7)M^^^ w^i^ms o 9 =s:«-r^o x^s 

[0 0 9 7] 

XSgn~st;J:»)^2<7)1f#^3 1 6«r?^BKL/i^3 1 5*. y^^N'-y ^ V :5^^«:;&^ 

^#:a 3 0 9<0*®l^. ^j'1-«'fbWJit^15!l;ilfXtf>=r- fir J: »9^^i-^o ^t^> 
4^ F^ ii tc51^^i--< § t ^ Da a - 53^' - ^ GO fi?^^ 
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[0 0 9 81 

0 8 (Dmrnii^m i ^T^itm^ a 1 7 ^fm-r^o m 1 <7)ifiyi 3 1 7 i^nz-r^xmi>i. x 

s t ~y twJja^-t^o 

10 0 9 9] ^ ^ 

x®ti±> If Fbi;i3 0 8o^i*]^'&>t-t^®t'. ifm#JS 3 0 7 ?r^m-r^x^-e^;i. 

[0 1 0 01 

>xiz^ xnu^kmrnLx^ rn'm^w-ms 0 7<^^®iwRitji3 0 e^f^mir^o xmmz 
[0 1 0 il 

X>gv5r^llLT, J^ltii 3 0 60OTl^S'^#^® 3 0 5 ^Mi-^o X^v ii 
. X® a t|w|#icLt:*it$tL;i)o 

[0 10 21 

XSw^^jl&LT, m'^Wm3 0 5<^OTt-iil<^Sa^3 0 4 «:fiKMi-*o X 
jgwfix Xgk i:|W|^trL-C||Jt^tL;5.o 
[0 10 31 

XSx =Sr^iSL-C. II 1 OfB^S 3 0 4 <O^Mt:i|^Mii 3 0 3 =S:fig;l^i-^o Xfe 
xl±. XSb t|W|;Klt-UT^M$^*o 

10 10 41 _ ^ 

X^y^r^ML-C. 3 0 3 oMt^^m^S 3 0 2 ^Sr^mi"^ o X^ y {± 

. X5ga i;|W]#lwL-C*i&^^'5>o 
[0 10 51 

X5gt~y =SrM^«MUT, ^ 1 <^1f 3 1 7 =Sr^^-r^o 

[0 10 61 

^l<^1f#J13 1 7 t ■C5^^L/i^^3 1 ^^T.^'^y^^) > ^^®:*-P>^*) ffi-To -?-tL 

;6-ib> fim#JS3 0 2<^)OTiw> mM<o'^m2tmm^iJ^'^~m3 0 \^i^)Su-f^o mk. 

if. ^H^?I<k141tJli^W<^ 1 0 m. V- yifiW^ 6 5 ;u m-C, 7 5;/ mCOiJ^-^- 
Ji 3 0 1 #51^^-e § t /v:> m'm.im 302 I?<J?^ 75// m(Dm^MMW&M 

3 0 1 «r5^^-rSC:i:'^'e%^o CK^i^l^Ur. */^*-^?^^Xg=S:*l•T$^i^'^>o 
[01071 

*/^'-^«X5g75^I^T L/cmti. •SL^^\z]BZX. m 2 OltM 3 1 6 RZf^ I 

m3 1 immitiim.'Srmmir^bo loMibxsti. '4'F^ji3 o 8=^5^^-r^ffi^>b<{±m 

tc, ^ 2 <Olf ^ 3 1 6 t-OV>T||i|U. 35;>'^*-® 3 0 1 ^-j^^-f ^Htrfe U < ^ 
1 <DmW^ 3 17 icov^-CHJfeLT iv^o ^'SvMix i}^^~m 3 0 1 ^rJf^^i"^ t < 
imK. ^l(Omnm3 l 7i3J:tF^2 0lt#®3 1 6 liov^r^^'fbX^^^iiL-C 4) 

[0 10 81 ^ ^ 

C:cOJ:^lw. X^n~s. ^mmMmnm. X^t~y. i3itf:^7^-^'-ii5^^XS«rjl|R 

-^cusfe-r s c: i: J: •? > im(orm 3 oit ^ia^iK# 300 ^ii^t-r ^ ^ ts^-c § ^ o 
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[0 10 9] 

'it#iais#4 0 0 ii> *is4 0 1 (DmMiz, y^mm^ o 2 ^ tmm 4 0 3 *3 j:i>'± 

OT*14 0 4;^l^^<7)M^w?f^fi£$:^^T\/>^o 

10 1 1 ll ^ 

^m4r 0 It LT. *>|$:S<Jir{i. S i ^U^j: t'(D^mitMU. tfzli^'^JiJ-^^-^- V 
S i O2 mUisXX/A 1 2 O3 M^t'coW'14*m'Sr4£ffl-C-§^o T$m«i4 0 
2 i3 i tr±g|5m*l 4 0 4{i. iIS^Sm*t^isl-T-51^^$:!x^o TOT® 4 0 2 is J: 
;^4 0 4{±. ^il^lf. Au> Ag. Pt. AU Ti. Wis J: t>X r 'fc - *^e> <7)?1 

'^!fe<?5J;9'S:^m=^:^^^•'>':5"J > ^r-f ;g, c t tiJ: >9 M$ o ^^B^oiaMli 4 0 3 {i 

kffifcc^F^-enri!£6*lffi^^l:*^C#^o iaii«4 0 3 ^i^ (^l) <7) (GeTe) x [ ( 
M2Te3)y (Bi2Te3)i-y]ioo-x (mol%).'J)t<{±(!S:2)0 
[(SnTe)z (GeTe)i-z]x [ (M2 T e 3 ) y (B i 2 T e 3 ) 1 - y J 
1 0 0 - X (mo 1%) ^m^-^^t:^^'C^^o ^:(7?1tmiBti«#4 0 0tCov>T«. 

[0 112] 

[0 1131 

i^MM 1 ) 

^iifRl 1 trli. DVD-RAMft»<^*m^fi^oyi:o HK^W^^i^^l 0 0 =SrSliit 

uum-<Dm^j:^i><^'S:3mm (^{W-^i oo-i~3) mm^tzo ttz. itm<Dfzi^i<z 
u±^$ss:\y^mmM 1 0 4 ^^^^mi^i 0 0 iit^m) i>mmLtzo iB^w^M^^^^i-fe 

iciir.^ti«iBM#i 0 oomMum^'^^^rum-r^o &mi o it tr. 

^ (^$5 0nm. KFbTO. 6 1 5 ;u m) tL/t^KV ;^ -#^>- h 

(S#12 0mm. m^O. 6 mm) =^mWL, ^ U >^^«l*ll-:^'5#ltfc 

*jK1 0 l<^^I*l^?^^1liJ^Mt^. mmi^m l02hL-C(ZnS)80 (S1O2) 
20 (mo 1 %) ^ 1 3 8 nm. #®S 1 0 3 t LT (Z r O2 ) 2 5 (Si02)25 

(C r 2 O3 ) 5 0 (mo 1 %) *5 nm> |B»Ji 1 0 4*7 nm#»LfCo sfi^® 1 0 
4fis (^1) <^ (G e T e) 8 9 [ (M2 Tea ) 0 . 1 (B i 2 T e a )_ 0 . 9 ] 1 
1 (mo 1 %) T'^^tt. M7&^ A K G I n OV^-f tL:6--e$)^o ^i^iBS^il 1 0 4 
±11. 1 0 5 i: L-C (Z r O2 ) 2 5 (Si 0 2 ) 2 5 (Cr2O3)50 (mo 

1 %) =S: 5 nm. fim#® 1 0 6 i: (Z n S) 8 0 (Si 02)20 (m o 1 %) «r 
3 5 nm. tItmmMlEm 1 0 7 tLXS i 2 Ct^Z 0 nm. 1 0 8t LTAg- 

Pd-Cu'SrSOnms Ml'^® L/Co 
[0 1161 

#JS(7)x^^'';/ u yir^^^mm-f^o mn^m i o 2 ^5 ctz/s^itM 1 0 e li. m 

l0 0mm-CJ¥$6mmO (ZnS) 8 0 (S i O2 ) 2 o (m o 1 %) 

^-Yy Ar?!f>^t::3%O02 ;?r^ '^tl'^ Lf^m^I 0 . 1 3 P a O^H^t?. j^Jl 

?^miii=Srffiv>T4 0 owom:»-c;^^'«'>^ V >iJ^L-c?^jSt/io #ffi» 1 0 zm^xfww. 
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^-v: 19/ 



11 0 5 ii. l£@l 0 OmmT'J?^ 6mm<^ (Z r O2 ) 2 5 (S i O2 ) 2 5 (C r 2 
03)50 (mo \%) y^^'^'y'^')y^^-yy V^. AYif^Kt}0. 1 3 P a 0#H 
■mm^'^M^m^^X 5 0 0W<7>ffl:b-ex/N*-y ^ U >'i/L-C?F^fi5:L7to 1E#JS 10 4 
{±. i£#l 0 OmmT'lg^ 6 mmO^ Get. T e i:^ Mi:> B i i: ^r-^tf ^ > 

^^-yy h JE;D 0. 1 3 P a<^A r ?!r:^#H^-e. tt»Smii=Srfflv^T 1 0 OWOUJ 
t}-C:^^-^y 9 U >^^LT> (GeTe)89 [(M 2X63)0. 1 (B 12X63)0 
9] 1 1 (mo 1%) m^fMt/Co -01^. M*-'. AK Ga. I n <7)V^-r^^56^■e* 
;i>;^/N°-;' ^ 'J y^9~¥v h 3M^fflv^/-o IBiiS l 0 4 fMl^P^LTti. >J>/n'-7 ^ U 

1 0 7(i. E@l 0 Omm-ell$ 6mm<7), S i t C r ^-^trX/^°■;' ^ 'J yiT^-ff-y h 
Ar**Xj±:f3 0. 2 7 P a (7)#!iB^T-. ^ftJlvtmtlf.^fflV^T 3 0 0 WOffl:t|-eX/N-«y 
^ U >^L-C5i^^L/co RMJil 0 8li> Ml 0 0mnit:'J¥$6mmcoAg-P d-C 
yxT.^'^v Arif:^&i3 0. 4 P a <7)#H^-e, E»iLmai«:fflv^-C 



i; ^ LT^;^ 1 o'l (D±.Kmmi-^m 102, 1 0 3 . ib^^ 1 0 4 . # 
1 0 5 . mmi^m 1 0 e . «iRffijE/i 1 0 7 ^tom® 1 0 s ^jn^^mu-cw 



^feftS 1 0 nmO#^S#^-^'*'^o-C. -If^lB^^^l 0 0 1 0 4 =1:. ^#2 

g75-'#i-T t, mi^^^ 10 0-1-3 <7)mm.%mmi^ i o o (Di^-A^^r Ltzo f^mi^fz 
100-1-3. isx z>*itwtMmz^ mm^^mm^R cmi & Ram 2% 

X^-ofZo 
10 1191 

mmm^mm-^^i>z<:>\'^xum-t^o 

[0 12 0] 

mm.mum^i 0 oKmrn^tm-r^tzibK. mm.%mmi^i 0 o^m^^^^^^^y 
1 1 ^mm^uMi^i 0 o<^fB»Ji 1 0 4±Kmit^^^nm\y>^t^^m\^fz-^m 

^j:m]^<^t^MW^^m:^^^^fzo mmMiUMi^l 0 0(DWmzi5\^^Xli. ?^ft6 6 0 nm 
<7)it£.^#^--if hMP^O. 6 5(0^:tt>^>^=^ffifflL. 4. 7 G B^S:^^0|B^=S:tr 

o/co 'it^iaiii^.^ 1 0 0 tm^^^^M^mi. 9000 iii©/^3^>5^'=> 11000 0^ 
xii 1 6 j§jSffis<7)i^ 6 5 m/fpx<Dmu-A^x^^o umLfzm^<on^wmii. 2 f^^^ 



m) iz^^^^xmmLtzo 

[0 12 2] 

t-r. 'J-y i^m^m^ir&^n-i^iii^^fztbiz, M-^y^n- (Pp) ^XXfy^^TT-^ 



[0 117] 




[0 118] 



[0121] 
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2fxm (3T) ~1. 9 6jiim (14 T) <7) 7 > ^A-ff •^'^ ( i^* ;i/ - 7lBii J: f9 ) IBit 
Ji 1 0 4 <7)|W]— <7)i^';v-rOTl^ 1 0 HKiit/io -e<7)I^^ V-^*^{±> y 

J:l>*m3g^<7)v'-;' ^"fit=Sri|iJ5SLx :l:j^P><^¥*>f^l^: LT¥*& v ^m?r^ie)/>:o ^"^^TX 

7-<^l. 3f&<7)/W->^PpHiS^LfCo Pp tPbOlS^ti, 1 6 1§3ti3 i 5 
l-i3V>T. ^^;v-nBiiJty^'7 > KIBIilcML-C^T^o i ^ IcLT^^L/cP p is i 
0«'P b<7)^#-eia^U7t«^> fiJx-i^l om^t^mtlEiil^isv^-C, 1 6 1gii|B^*5 J: 0*' 
5 l^iilB^tw is v> T 8 ~ 9 % v y ^ -fitTJ^t* ib ^x/i o vX-rA(7>l^--f^'?7 - -hlSiit 
*#iti-tJ-(f, 161t3lt?4>, Pp^3 0mW. P b^ 1 3mW?:?pi5J£-tSC:i:iii«Mt L 

[0 12 3] 

:^tc. m^^m'm^-^mz-^^^xmm^^o ±iB<7)Ppi3J:t>'PbOV— 9*^^•'7--C% 3 
T<75#— -fi-^fc 1 1 TO#-'^-^=S:!S25:mi OHfa^-rSo 1 1 IiIBi::3 T-ft-i-^IB^ 
T.^iJ' h ^AT^^^^f-=^fflV^-C. Zi:m^<r>m^Wm (W: dBm) ^M^L 
-Ci3 < o 1 2 mi 1 1 T>(t-^=^|BliL-C. 3 T>fi-^755i:WiltM^L/c:6-iglJ^-r 

<2,o ^<^M«^m*^ (#^: dB) i:^«i-^o m*^^*':*c^v^w, m^Bit^m"^ 

10 12 4] 

fzibK^m-t^o wmKJ.±. ±mtw\moumm-^'^m'^m^^fzo ±^«o3®^<^ 

If^lB^ift^^l 0 0 t'. ±iBOP p jo it/P b^D/^•7-T'7 >^A«-i-?r. IGf^iH^j: 

^LT^<o zajS8 OIC. mMUm2 0%<^'llia«lcc:tt<b«OiK#'S: 1 0 OWmikWiLfz 
fl)t«9W-fo fl5C«)mLfcm. IBitLT:fev^y^c>g^'lr||^L-Ci^-;/ j a (%) =Srt|iJ^ 
(Ki^<^#'I4) o tfz. fB^LTV^/^'g-^lcP p i:P bT»l 

o (%) ^iiij^-r-i. (s^^j^w) o mMmi<zM-r^m(opy ^mtmmii^fzm 

(D'jy ^m^itm^x. mm^^wm-t^o a j a= ( j a - j ) (%) ^ A j o = ( j 

o-j) (%) fc-r^t. A j a:feJ;r>'A j 0 7&«litraLTV^;5>i:«Mtt{4^L< *v^o IB 

im^^ (A j a) {±i&i§agT'^'fkL^-r< . ♦m-f^^i^ (a i o) liM^mx^^tL"^ 

-rv>o L/i7&«oT. :$:^Mffli;^v^Tii. S^^ilOA j a t 1 6mM<D^ j o V)^- 
yj^V^'^y KT'ML/co A j a;feit>*A j o <^JiJ!)n7&^3f^i::^-^v>{j t% j^v^jia^j^^H 
•Ci^ffl ^ * If «i|Bffl^i{^.>ft:t?* o 
[0 12 51 

3am<7:>1«miBMf*<!:J:l:»J<D. 1 6^$^lii3lt^M*$. SfgiiHistt^ A j a i: 
1 e^iSt-^tt'g. A j o<^M^m^i^>'P P ^P bolt?: (^1) tC^-To 
[0 12 6] 

m*^t±. 3 0 dBm±■e^b^^{^S> 2 5 dBiy.±3 0 dBmmxhKl^A. 2 
0 dBiy.ii2 5 d B*Slt?*tL»^B. 2 0 d B7fe?i-e^b^^{^ C t?^-ro A j a A j o (± 
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[0 12 7] 
[^11 





?2a®104iaRK(nnQl%) 
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27.5 


11.0 
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100-2 


(GeT«)i9aOatTeA) iCBIiTe,)^] u 
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26.8 


10.8 


15.8 


7.5 
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A 


27.3 


11,3 


16.2 


7.9 


100-3 


(OaT«)nC(In2T«^ i<BitT9,)li9l ii 




A 


A 


A 


27.0 


10.8 


15.8 


7.6 




A 


A 


A 


27.4 


11.3 


16.2 


8.1 




(Q«TaUBiiT^„ 




S 


C 


S 


27.2 


10.1 


16.2 


7.5 


7VK 
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27.5 
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[0 12 81 

m 1 ) fiz^-tmz. mi^^^ i o o - 1 ~ s {±. i e 5 ^mmmM^n. 

1 6 ^mwm^^\^x- sx-^=h<Di<zML. 5 mmmmw^^-^^cwm t^j:ofzo ^^-fb^a 

1 0 4 iC, M:*^A U G I nX^^h (G e T e) s 9 [ (M2 T e 3 ) 0 . 1 (B i 

2Te3)o. 9]ii (mo \%) um-'tm^^^^^ti^zx^^ -^ummiz^if^-^x^^m 

fZo 

[0 12 9] 

(mmm 2 ) 

m-i^m 2 ^> . DVD- RAM^momm^^ro-fzo m 1 (r>mmMmm^ 1 0 0 ^uik l 
. mmn^wmMmzmm^mm^mmLtzo mmM&mmi^i 0 on. iBa/i 1 0 4om 
n-c> ym<Dm^^i>oi6mm («##-^i 0 0-4 ~ 9) m^i^-^zo ttz. 

itWt<7)fzist>KMi!}^l nX. y -eafe^lS0Jl 1 0 4 =lr>fr-r ^S'fr 1 0 0 (itWJ) 
[0 13 01 

if$^fBii#.#i 0 oom^:^^icov^Tm§^-t-^o «i 0 1. mm,imi o 2. #m 
;i 1 0 3 a> mmm 1 1 mm.(DU^. s^yt. mi*-eM3t$ti-^o mmm 1 0 4 =1: 7 n m« 

MLtZo KM 104 1*. (^l)<^(GeTe)89 [(InaTes), (BiaT 
es ) X - y ] 1 1 (mo 1 %) -^^^fi. yA\ 0. 05> 0. 1. 0. 2, 0. 3. 

0. 4 . 0 . 5 ov^-rtLyi^-c* ^ o ^Mii 1 0 5 > fim#JS i o e . itmi^njEM 107 
. j^M® 1 0 8 ti, mmm 1 tmm<7)U^t^m-r:-m^^fi^o 

[0 13 11 

^m<oy^^-^^yi'V yv^mt. ^m#J§i 0 2:d^ibK*i-ii 1 0 s^-c. ^jii^?iii 

[0 13 21 

'f^^L7tiK##=^ 1 0 0 - 4 ~ 9 ^ miXJF)AMmmz. mmUKHt^^ifR c ^ 1 6 %v 
R a*^2%T'^o/io 
[0 13 3] 
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[0 13 4] 

J:tF7> K<7)P pi5 il/P b 1 hnW\':-^t>fzo -€-<^P p ^ P b -C#^ 

[0 13 5] 

#^Cj3^t^f^'*^^ Aj a. Aj oOffFfflfi^** (*2) ll/TC-fo 
[0 13 61 

< . P p i: P b 75«^^-C ^ IB^^-fSl^tt i: *m#^1ft<7)ffFfifi*«-e #)5::d-o/cCli:=g:Ap-r 

10 13 7] 
1^2] 















1Bltl5l04tS^(mol%) 
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TOO— 4 


(GeTe)ut(In2Te3)aj}s(Bt2T«a)au3 1 1 
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A 
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100-5 


(Q«Te),sCaniT64ViCB»iroj)ti,3 1 1 


s 
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A 


A 


A 


A 


A 


A 


S 


S 


A 


A 


100-6 


(QeTe)nKln2Te3}a2(Bi»Ttta)a<lii 


s 


A 
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100-7 


(Q«Te)ta[aii2T«a)(u<Bi2Te3)a73 tt 
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100-8 


(GeTe)aj[<In2T«i)a/BliT«j)Ml 1, 
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100-9 


(QeTe)iatCIn,To3W8iiTe,)a5] ii 
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(GeToisgCBjaTea)!, 
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[0 13 8] 

(^2) \Z.7^-fm^. 1 0 0 - 4 ~ 8 {±^ 5l§ii)&>^ 1 6f&jETM£fflt?i*o 

1 0 0 - 9 (i. 1 6ltj$oM*WCfF#j-eabo:^7&^ Ifeo^^itjK-eti. Bm± 

= 1 oa^-efi. ^'^^ii^h 1 6i&iiT*oM*^7&^xMx-*^^^o ^B^H'fkiiJg7&^'^^ b 

5'ftiai^)«±<^^iS^-^<*ffl-^'^'5;v>ih:d^'t>^-o7to tfc. M2 Tea =£:^^'5:V^m 
5 f&iS75» ^ 1 6 A j a75*CM-C*>ofco i<^«{±^ ^^^WMWi^'^M 

/Co 

[0 13 9] 

t 1 0:;?IlI*-CMb/c75^ I n2 Tea =lr»L/c:C: 1 1- J: i&^^^fi^li-f. MP^I 
[0 14 0] 

Z<DXoi^. x = 8 9lC*v^T. i>>fc< hi 0<y^0. 5 (^tSffl-e. llS^iiK^oia 

mttj:^ mfitzmmMmmmm ^ o 

[0141] 

(*MfiJ3) 

Hifef'flSfi, IB^Ji 1 0 4 (G e T e) 8 9 [ (G a 2 T e s ) y (BiaTea) 
1 - y] 1 1 (mo 1%) -e^$tL;?,*t#?rffiV>T, ^Jfe^J2 h|W)#<^M^tro/io ^ 
<7)|t:f:, *i&f«J2 t[Wl;itl3x= 8 9 t'*3V^-C. ^J?'Sr< t ^) 0< y^O. 5 OfSHX% CA 

[0 14 2] 

mw9^ 4 ) 

tiJiE# 2005-3025633 
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nmM^lt. l O 4 (G e T e) « 9 C (a 1 2 T e 3 ) y (B i 2 T e 3 ) 

1 _ y ] 1 1 (mo 1%) -c^^K^u^^m^^r. mmm2 tmm<Dmm^ff^fzo ^ 

(DmW:. MMm 2 tmmKx== S 9 iZioX^^X. ^J^-^j:<ti> OKy^O. so^h-c. ca 
10 14 31 

mmm 5 ) 

5-e{i. Blu-ray Disc tfc^co^l^^^f o /^o HI 2 <7)1t^|fiii#.# 2 
0 0=^M7tL. ieiiS^fFM?/Mf«M14M^*MLyio lf^lB^S'^2 0 0 {±. ffili 
® 2 0 4<Oy{t<7)m5fe'?>^><^^8a« (^##-^2 0 0- 1 -8) m^L/^o MtS* I nX' 
, x = 97. y = 0. 1. 0. 2. 0. 3, 0. 4. 0. 5^ 0. 6. 0. 7. 0. S-C 

(GeTe)97 [(In2Te3)y (Bi2Te3)i-y]3 (mol%) 
-e^$;jt^«*ffiv>/^o tfz. ]ic^<Dtzi^[zy[iim\^^mmm l O 4 t TttiB i Oltev^iB 
1 0 4 ^y^^^%W2 0 0 {IWm) ^jii'PiLTto IB$iW^fF«y''Mllii4M(i 

[0 14 4] 

wiaim#^2 0 0 6o^^-:^-^icov^-cm^-r'S.o «2 oat lt. 

^ (^$2 0nm. ^;V--r-i^;v-rF^O. Z 2 (jlto) tJ^^^^ tLT^.i^'j -.-K^- h 
(E@12 0mm. ff^l. 1mm) y iS"; >' i^^«F*3t3:^<3 #lt/i 

[0 14 5] 

^«2 0 d><0%nm-rm'^mm'. mm2 O 7tLTAg-Pd-Cu=lr8 0 nm. 
mn.WM 2 06fcLT(ZrO2)25 (Si02) 25 (G 3203) so (mo 1 % 
) =$r2 0 nm. I^MJi 2 0 5 {±Sfclt-f 2 0 4 =£: 1 1 nmWSL/^o IB^JS 2 0 

4{i(^l)0(GeTe)97 [(In2Te3)y (Bi2Te3)i-y]3 (m 
o 1 %) y = 0. 1^ 0. 2. 0. 3^ 0. 4. 0. 5. 0, 6. 0. 7. 0 

. 8 (D^^-filif^-^^^o JtK^tiv (G e T e) 9 7 (B i 2 T e 3 ) 3 (mo 1 %) ^ 

(GeTe)97 (In2Te3)3 (m o 1 %) -C^i^ tt^o <^ClClS^Jl 2 0 4 JilC, 
#M)i 2 03tLr(ZrO2)25 (Si02) 25 (Cr2O3)50 (mol%) 
5 n m> mm.^m 202tL-C(ZnS)8o (SiO2)20 (mol%)^60n 
m> JUlC^JlLTto 
[0 14 6] 

^mc^y^^'^y 9 u y-^^^i'^^mm-t^o Kmm 2 o 7 ti, niSM 1 <^rm/i 1 0 s t iwj 

i^O^n^-^m^LfZo mU^m 2 0 6 {±. Ml 0 Ommt?J¥$ 6 mmO (Z r O2 ) 2 
5 (Si 02)25 (Ga2 03)50 (mo 1%) :^^^y y^'^-y-y y^^^ Ar 

if7,&tiO. 1 3 p a<^#H^-c', i^jizfemai^fflv^T 5 0 owom:tj-cx/-«y V 

[0 14 71 

IBIiH 2 0 4 ii:#l 0 0 mmT'lp$ 6 mm<D. Get, Tet, Mi:. Bit 
tf>?.^N°y ^ U h JElJO. 1 3 P a<^A r :^f;^#ffl^-e, iSffimW^^Mv^ 

no OW<D^t}X^^^y 9 ^^^^LT, (GeTe)97 [(In2Te3)y (Bi 
2 Te3 ) 1 - y ] 3 (mo 1%) m=^?i^^Lfco ^(DU. y=0. 1. 0. 2. 0. 3 
, 0. 4. 0. 5. 0. 6. 0. 7. 0. %)itii^7.;^v9^)y^9-Yv\^mm^n 

y^9-¥y K0M4rP^L/io #MJ1 2 0 3 {i. «^ 1 1 0 3 is J: IF 1 0 

5 1 w^<D^^xiim\^fz. mn^m 2 o 2 {±. %mn 1 (onmrn-m 1 0 2 *5 j: rirn'mM 

Ji 1 0 6 i:|W|;|t<^##-cML^^o 
[0 14 81 

JJJ._hO J: ^ L-C*;^ 2 0 8 <^±i::JS:i^^ 2 0 7. ^m#S 2 0 6. IB^H 2 0 4 . # 

M2 0 3 *5 J: r^'^S-ft;® 2 0 2 tJlR<^^jEL/S^2 0 8 =Sr;^^'«y U V^^tt^^i^XJ^ 
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Q fim. h75^9 0 /u mt:\ */n'-JS 2 0 1 h LTti 10 0// m-C^b^o 
[0 14 9] 

*/^'-«?^^I®*^Tm. ^^'fbXjgt^ifeLysio «^bisi'i3v^r(±. ^fefts i o 

nm(7)#S'f*V--^f ^'fS-:5'C> «M«#2 0 0 2 0 4 =Sr. ^#2 2 ~ 6 0 m 

, 2 0 0- 1 - 5 (Dmmmmm^2 o o (t^^^^ts^^^t t/^o Y^m\^fzmit^^ 2 

0 0-1-5 MISiSBJRM^T&^R ci^l 8%^ R a*5j3%-e*o/co 
[0 15 01 

[0 15 11 

mmmmm^2 0 oiriw^^iefi^-t^/cfeic. •itmi5«^«^^2 0 o^nn^^^7.\£y 

V)V^-9h. l^--if^2 0 9 =S:5|-r^4^*#W--if=^llx.f^^^^-y Ft. P-^'^2 

0 %-^mm^miM^2 0 0O|aitji2 0 4±t;^^$^ir**«|-!fe/V>Xi:=Sr*'BiL/^-^e^ 
^«^OiaiiS^^*=^ffiv>7to W^IE^^#2 0 0(7)Mlci5V^-Ci±. r^S4 O 5 nm 
(O^^^V-'^hWiUWQ. Z b<DMm\^>:^^^^\^-. 2 5 GB#S:ffi^<^|B#'Sr^To 
fCo 'W#RIH«^^^2 0 Ot±. If^il (4. 9 2m/#. •T-iJ'lKit^- h : 3 6Mb p s 
) > 2 ( 9 . 8 4 m/'f>\ 7 2Mbps) x 4 Itii (19. 68 m/#\ 144Mb 
p s) o^jSJSt i ^ tclll^^:^^^. iB#vL/co IBitLyi>fi-^<7)SfeM{i> l^ 
iS^B^t?. 0. 3 5mWOV--9-*^^BSML-C^MU7to 'Stis, 1 Iti^ 

1 l9:l^i'5^^iS«t?llifeLT*) ct < . S^^N-y-f) 0. 3 5mWJ: ^) ^):^ § -"C^ 

ij 5 y h . ^ 3 7 X K . V (L E Q V ^1t) =S:^gi-o 

[0 15 21 

t-r. V -J ^m.^m'm.-r^^n^^ib^fzmz. tr-^^/w- (pp) :s:i>vnmtx^n- 

7- (Pb) ^JaJ.T<^¥M-e^^LySo W--if^2 0 9 ^x l^^N'V- V^^v^^l^"-^^-*^ 
- (mW) i:ig:/^°7-^^;^o/^MT;^/^°7- (mW) t (^F^TvN'y L^75«^1*# 
|B«#2 0 Ot'lS]ttTMStLT> 2T (v-^J'^RO. 1 4 9 // m) ^><b8T ("^-^ft 
0. 5 9 6 /zm) <^)7 >'^A>(i-^«rfE^S 2 0 4<^)|W1— o^^;i/-7'OTt- 1 0 HiB^Lfc 

o 

[0 15 31 

ti°-^^N-7-=^P p 1 t'^^LfCo tf-^^^•'7-=SrP p 1 i;@^L. /NMTXyN°7 

^;;5>/nV TX/N'7-'SrP b IClSJet/Co St>\ >'t'f TX^n'7 - P b tC@^Lx bl'-^^/^° 

t^-i^^^•7-=^P p l-^^L^Co 2 0 0 - 3 HiSV^T, tfibtL/cP p 

3 6 Mb p s l::^v^T{± 5 mW> 7 2 Mb p s twiSV^Tti 5 . 5 mW. 144Mbps 
^v>Tti7. 4mW-C*«3x i-^S-i^X-f A>'^^-7 ^XTS^iitL^S-filt^^o/co 4/-x Whfiti 
LEQv^y^^lti> 3 6Mb p s i::^V^T« 5. 7%^ 7 2 Mb p s I'iSV^Tti 5 . 9% 
, 1 4 4Mb p s lc^v^T{i7. 5 «9 > i-^'>x-r :xj^*«i:tL^'(l-Cab<3/c 

[0 15 41 

^i-, m^mwiMism'^^^-^u^-^^o -htacop pisitFP b<ov— f/'?7--c> 2 

TO#-«-i-fc 9T<7>m-«-^1:^i:t^tH OHIB^i-So 1 1 Eli 2 T>lB-^=SriB^L 
, h7AT:^7-f ^*-*fflv^T. 2 T-ft-^O^-^Milii : dBm) =l:il!I^Lr 

thiE# 2005-3025633 
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;L(Dn^m^m^m (mi: dB) t^mi-^o m^m^x^^^is-^'^ f^^n^mm^^iz^ 

[0 15 5] 

31. 4f&it<^*#T% ^)V-ylz:m.^y7 y i7=e.mh. 'Jyi^mi (%) =Srll5feLTi3< 
o WiBB or> ^*ii'^m2 0%(D'E?a«JCitLlbO^#:'S: 1 0 O^mMLfz^k. M^) Oi 
i-o lit) mt fern, iaiiL-Ci5V^;t'|g-^^II^LTv?>y ^ilt j a (%) ^Mfei-^ (Ifiii 
l^^tt) o ISiiLTv^/c'ft-^HP p h P b-e 1 [il:^-/'?v-f h LTv ^-fi j o ( 

«:JtlitL-r. -M^tt^M-f -So A i a= ( j a- j ) (%) . A j o = (_j o - j ) ( 

%) ti-;?,^:, A j aisXXfAj o 5&^^±ii)n LTV^^ ii#|S'tt{4^ L < ^v^o l5^i^^1± ( 

Aja) i.m^Mx-0s^t\^^-r < . (A j o) {4i^4§ii-e^'fkL-^i-v>o a j 

^ o 

[0 15 61 

5mm<7ymmmmmi^titmw. 1.2. 4^i£tci3it^M*^> Aja. Aj oct? 

fFfii5it*=^ (^3) ti^-to m'p. m^ma. s 0 dBJi;±T'^wfs. 2 5 dBjy.ji3 

0 dB*p-C^tl.{fA. 2 0 dBiy.±2 5 dB5|ci|t?*^X{fB> 2 0 d B*M-e*>tL(^ C 
t^^-To Aj afcA j o{4*tr. 2%*it-eafetL{fS> 2 %J':JL± 3 %*?iT'^tL{f A. 3 

%jij.±5 %*^t-r-^tL{fB. 5%iy.±-e*)tL(fc-t?^-ro cMfi. ■t<7)mMm'^-<^i^^ 

10 1 5 71 
[*3l 
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200-5 


(GaTD)9iRlnaTaaWBi2Te)>ul, 
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200 -e 


(GBT«)s,lan,Te3>o^UTo3WI« 
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A 


B 


200-7 
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200-8 


(OeTe)97C(ln2T«j)aA(Bi2Tej)a2]3 
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(QoT»)„(In2Te3)j 
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[0 15 81 

(^3) K^-rm^. s##^2 0 0 - 1 ~ 8 {4. ■t-<x<r>m^mxBiik±(7)m-m-^m 

hfiX\^>^<DX'. imM^b^h^m^xmx^^o ^tiKML. itWim<D (GeTe) 9 
7 (Bi2Te3)3 (mol%)f4. l^j&Hj^h 4^m<D £^ j z-^^CWMX^^fZo ^ 
<^m^{i^ ^B^H^bMTi^iifiJ-e. B 1 u - r a y D i s c ft^itco 4 l^ilJ^T-^fi^Sffi-^' 
gT^v^i i:7&st>:d^o/co —yf. (G e T e) 9 7 (I n 2 T e 3 ) 3 (mo 1 %) (4. 1 

jf^^^-^h 4mM<Dm^mTfi^cwmx;kotio ccoMt*. m^imm-^^&i^x. b i u 

-ray D i s c^m.<D li^j&iik±Xii^mx^^j:\^^;i ti!)iibif>^':>fzo ^^^###2 0 0 
-l~8l-ov>T. i^*)5lL|B0^1ltfe'i> l:^Iil^•C'MLyi:6^ Ina Tes =l:«Lfc 
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10 15 91 

(GeTe) x C(In2Te3) y (Bi2Te3) i-y] loo- 
X (mo 1 %) 'C-^$tL;g>mBS:{i> 0<y^0. 8 ji^tiSSfga 2 . 4^&Ji)>±T' 

itmx-^^^tmtm^i^fzo Blu-ray Dis ctt^-Cfe. CAViB 

10 16 0] 

(*ii^J 6 ) 

mMM 6 {i> IBIi^ 204 (GeTe) 97 [(Ga2Te3)y (Bi_2Te3) 

1 - y] 3 (mo 1%) x-^^fi^uPr^m^^-^^ mmms tmm<^wm^^iTofzo ^<o 

[0 16 1] 

(*MM 7 ) 

%W^% 7 ti> laiiM 204 II (GeTe) 97 [(Al2Te3)y (Bi2Te3) 

1 - y ] 3 (mo I %) -t?^$tL^*^*^*fflv^T. mMm^^nn<r>wtm^'^^fz^ -g-co 

il§m> **fe^5 fc|Wi;|ttiO<y^O. 80$IHtci3V^T. C AViB^T&^PTII-e** i:v>^ 

[0162] 

(*ife^J 8 ) 

%mm 8 -et±. Blu-ray Disc ft^-C, J.O 2 ^(Dmm^^-f^m 3 (7)'It 
3 0 0 L . IBiimSPIiffi^fe I' MM'SfF^ ^S: L o 'It^f Bii«# 3 

0 0 \tUm-^^ 3 0 0 - 1 - 3 t/io ^'^fi^liti. ^ 1 <^IB#;i 3 0 4 (G e T 

e)x [(In2Te3)y (Bi2Te3)i-y]ioo-x (mol%)t fz\% [ 

(SnTe)z (GeTe)i-z3x [(In2Te3)y (B i 2 T e 3 ) i - y ] 
100-x (mo 1 %) 'Srfflv^. f^2(^|B#^3 1 1 (GeTe)x [(In2Te 
3 ) y (B i 2 T e 3 ) 1 - y ] 1 0 0 - X (mo I %) ^m^^fz. tfz. JtgcO/c i6 1" 

(GeTe)97 (In2Te3)3 (m o 1 %) t?*^^$tL;S,^ 1 OfBiiii 3 0 4 

Mi)m^^m 2 mum 3 1 i^mt^mi^s o o (Jt^w ^>ii'OiLfco m^n&nmm. 

[0 16 3] 

mmM^mmi^s o 0(^M3t:^-^i^<5v>Tra-tSo »«3 1 5{±, ^m^s 

[0 16 4] 

3 1 5 (D^jHmmMm^iz. S l4i:L-CAg-Pd-Cu«r80nm> 

fim-^^ 313i:L-r(Zr02) 25 (Si02) 25 (Ga2O3)50 (mol% 
) 1 7 n m> WWm 3 1 2 lilfetff ^ 2 <0|B#J1 3 1 1 1 1 n m«e L/Co II 2 
(^EM 311 {±> (^l)<7)(GeTe)97 [(In2Te3)o.3 (Bi2Te 
3)0. 7 ] 3 (m 0 1 %) X-m^fi^o it^Mit. (G e T e ) 9 7 (B i 2 T e 3 ) 

3 (mo 1 %) x-m^fi^o mzn2mimm3 1 ijik. ^mm3 1 otvx (z r o 

2)25 (Si 02)25 (Cr2 03)50 (mo I %) * 5 nm. 3 0 9 i: 

LT (Z n S) 8 0 (S i O2 ) 2 0 (m o 1 %) 6 0 n m, JflltCffiSLTto ^flX^ 

m 2 omn.m 3 1 e i)^^ ^ tifzo 

[0 16 5] 

'AiiZ. mmi^ms 0 9<^OTt::s ^I^SI«r^-tS4'ra^3 0 8*2 5 fMm<Dm^X'j^m 
Ltzo *iSJS 3 0 8 <^^F«3^?^M^Ml'. ®im#il 307i:L-CTiO2 ?r20nm. 
Kit® 3 0 6 i: LTAg-P d-Cu«: 1 0 nm^ mW,i^m 3 0 5 i: LT (Z r O2 ) 2 

tiiiE# 2005-3025633 
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5 (Si02) 25 (Ga2O3)50 (mol%)=S-10nm. HI OfS^Jf 3 0 4 ?r 

6 n mmm Ltio m l 3 O 4 3 0 0 - 1 fix 1 ) (G e T e 
) 9 7 [ (I n 2 T e 3 ) 0 . 3 (B i 2 T e 3 ) 0 . 7 ] 3 (m o 1 %) "t'^^^lx. ^ 
##^3 00-2 (^2)<7)[(SnTe)o.i (GeTe)o.9]97 [(I 
n2 Te 3 ) 0 . 5 (B i 2 T 63 ) 0 . 5 ] 3 (mo 1 %) S'l^l'-^S 0 0 
-3 lis (^2)<7)[(SnTe)o.3 (GeTe)o.7]97 [(In2Te3) 

0 9 (B i 2 T e 3 ) 0 . 1 ] 3 (mo 1 %) T-^$tL^o J:l:^^!ll±> (G e T e) 9 

7 ' (I n2 Tes ) 3 (mo 1 %) T'^$iL-5.o >kl<Z^ 1 (^mm 3 0 4±i;> 3 
03fcLT(ZrO2)2 5 (Si02) 25 (Cr2O3)50 (mol%)=J:5nm 
, MM.i^M 302^:b.T(ZnS)8o (SiO2)20 (mol%)?r40nm. Mtw 

10 16 6] 

^m(o:^^^y ^ V >i^^i4^^m^-rSo 3 14 ^HM^J l (^^S:!*® 10 8 t^m 

0^#l:iFM t/co 3 13 «r^M^ 5 (Ommi^m 2 0 6 i:|Sl#<7)^fl^T-?^^Lyt: 

o H2C0|Bft® 3 1 1 ESI 0 OmmT'ff^ 6 mm<7). Get. Tet. Int. B 
i ^#tf>^^-?-y ^ ViTiS' h ^> J±:tl O . l 3 P a<^A r y^T^^M^T'. WMW. 

li^ffiv^-C 1 0 0 W<75{±l:^-e;^^^°-;' U ^^^'LT, (GeTe)97 [_(In2Te3) 
0 3 (B i 2 T e 3 ) 0 . 7 ] 3 (mo 1 %) liK =S:?f^^ L/co 2 <7)ia^^ 3 1 1 

tc^fcfi. >ir^-vy v<Dm.^t^fif)^hr^^^Mm<Dm.^tii'B-rL 

L/Co 3 1 0 1 <7)#Mli 103*3J:tKl05^: |WI^(7)^f^T-5^^ L 

i§ii#^Ji 3 0 9 ^. 1 (Dmmtm i o 2 is i xfrnn^wm 1 0 e t iwi^to^^t? 

[0 16 7] 

m±<7) i 9 Lx^u 3 1 5 co±iwRMJi 3 14, mm.^m 313. ^2 <7)ifiiiJi 3 1 
1 . wmm 3 1 0 i xfmm.^m 309 ^srjm^B^mLf^^ 3 1 5 sr>;/^" -y ^ v ymiW 

[0 16 81 

^t'. 4'fB^/i 3 0 8=^. ^(^^JilItrB^LfCo S-f, Mm^*^ 3 0 ^(DmM\'. m^i^ 
ab^iaa (•^$2 0nm, 0 . 3 2 // m) ^r^^-T^S^i^V :*-'i^^- 

1 5 fc[Bl#<7)?l^tfc<^*l*lS7&^4'ra^3 0 8 0^®lc?^^$tLfco 
[0 16 9] 

pi^MJis 0 8 * ■c?^^Lf^^^3 1 ^^^xfT.^'^y 9^)yir^m.\z.wM.\^Xs ^mm3 

0 8 (7)^1^^ 1 <r>mmM 3 17 'gr^^^Uyio 

[0 17 01 

t-fs ^Wim 3 0 8±n. fis#ii3 0 7 ^M^i-^o m'M.i^ms o 7{±^ iisi o o 

mmT-)¥$ 6mmOT i O2 ^ V > V -Yy b *^ A r t 3 %<^m#*"':^ =Sr 
M'^Lfz^tJO. 1 3P a<^#ia^-e. ^JSv^mil^fflv^T 4 0 0Yf<Dmt}X7.^-<y 

y^Lxw^mLtzo m^^Xs KMm 3 0 6 ^R*t)i3 1 4 tmm.fo^i^x'BjSiLfzo mm. 
#s 3 0 5 ^mm,i^m 3 \ 3t mm<o^n-x^i^ L-fzo mi <DmMm 3 0 4 fi. e# 1 0 

Omm-el¥$ 6mmO> Get. Tet, Int. B i t =Sr'^tp;^/N-^y ^ U jTiJ^ -^f 

ht. ffi^JO. 13? aOAr:^r;^#ffl$v.-c. itssmiigtMv^-c 5 0 WO m:tj-e;?^ ^ 

i; ;y^L-C. (GeTe)97 [(In2Te3)o.3 (612X63)0.7] 3 ( 
mo 1 %) W.^W^^\^fZo ^^V^Ji. tt@l 0 OmmT'I¥$ 6mm<7). Get. S n t. 
T e t. Int. Bit ^^is7.^^y 9 V v^^-^v > E^J 0 . 13? a<^A r if 
;^^ffl^t-. ItJlEmai^fflV^-C 5 OW<^ffi:^JT;^>'^*y U >^^LT. [(SnTe) 0. 

1 (GeTe)o.9]97 [(In2Te3)o.5 (Bi2Te3)o.5]3 (m 
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^-v: 28/ 



ol%)ll^^^{i[(SnTe)o.3 (GeTe)o.7]97 [(In2Te3)o 
9 (B i 2 T e 3 ) 0 . 1 ] 3 (m o 1 %) m=Srm L/Co H 1 OlSOT 3 0 4 

. ^ 1(7) IBIiJl 3 0 45^^11 P^LTti. -y cJ' U -'^'•^ ^ 

05 t IWl;|*0^#-e5f^^ Lf^o fim#@ 3 0 2 t . mMM 1 O^^m^^ 1 0 2 is J: t>'gim 
#J1 1 0 6 i: I^»0^#T-5^J?KL7^wo 
[01711 

Jil±(7) J; -9 13 LTpf ra/g 3 0 8 <D±izMW,ii^m 3 0 7. Rl'til 3 0 6 . 305 
. ^ 1 3 0 4. I^MJi 3 0 3 i 3 0 2 «:JllI^^mL/::^^3 1 5 =Sr 

[01721 

-e^t^i^ib. mmims o 2(7)OTt3f^^^mii'fbi4®Jii*:^ii'^=i- ^^•^^'ft^l-^^o ^ 
m^Lxmm^m^t^^. ^^n'-hs o i ^r^^i^Ltzo m^it. m^m.mtWMm-^^ i o 

fjtm. V- b>&^6 5 // mT% 3 0 1 i: LTti 7 5 mX-^^o 

[01731 

5!7^N*-®5^^X5g|^Tm. ^laJ^'fbXS'&IIMU/co ^9J»<fcXmt3i3V^T{i. ^^ftS 1 0 
nm<^^S'(*^^--9-'=^4£oT. l±Ci6ti. ^ 2 OfS^Jl 3 1 1 ^^SO^'fbL. ^<7)f^^ 1 O 
Ifi^l3 0 4 ^^MihLtZo ^^iri^i^^%2 2~6 0mm(^^iao:»t>c'giMrt-ei5iJ^® 
irao X^^B'it^^fZo ^flK X ^) iSOmX^T&^W L> 3 0 0 - 1 -3 <7)«^ 

IB#i«# 3 0 0 (Di'^m-d^^T Vfzo ^ULfzm^^-^ 300-1-3 ^1 (D^mM 3 

1 7 iixxrm2(ommm3 1 e t'bic. ^msb^mwr c*^6%. Ra^i%-e^o/i 

[0 17 41 

m2<DmmmZ l 6<^JS:it^{±. ^l<7)fll^3 l 7Srilo/c^-«"eM^LTV^;g> 
[0 17 51 
[0 17 61 
[0 17 71 

W^IBIi^#3 0 OliZmWi'tW.Ui-^fzibliZ, 5 t |Wi/|t<7)— ^fi<j^#^<^iBitW 

^^«%fflv^7to Wmifi^S^S 0 0<^Mt;i3V>-C(±> ?fe«4 0 5 ninOV-«3 1 
8i:^P^0. 8 5<^*t%V>X^^fflL> ^ 1 Olf^ 3 1 7fcfl2<7>«^©3 1 6 <7) 
2 5 G B^l:5i=S^<7)fS#t^fo;^Co 1t^l5^^#3 0 0 ti. 5 t IWI/H^tl. 1 

-fgii. 2f&3l> 4'[§iS<7)^tia^-e|BML/io iaiiL7t>fg-^o:s^^M{±. i^gM^-e. 
0. 7mWc^V-^f^^ML-C*ifet/io '&i3> S^M^fr{±> 1 f&ili 0 
iiJS-elli&LT^ J: < . S^^N-7-*)0. 7mWJ: J9 vv^•7-t?^^fetT^> iv^o 

[0 17 81 

5^ ^'It'^iliJS-r^ ^1^*^*6;?) /c*<7?. tf-i^/N-y- (Pp) :5.t>VNM TJ^^^•7- ( 

p\i. mi(r>mmm3 1 7 ^i:xfm2<omnm3 1 e^K. 3 6Mbps i,zi3\^>ximi 

OmW. 7 2Mb p s twj3V^-Cii*?j 1 1 mW> 1 4 4 M b p s lliSV^T 1 4 mWT'* 

>;;;y65i:tL;5)'fit-C*o/wo tfz. ^^^hfifzLEQ-Jy^'^ii> 3 6 
Mb p s tCiSV^-Cli^lcOlt^liS 1 7:&«7%. l|2co1t^3 1 6**5. 7%. 7 2M 
b p s l:i*5V^Tti^ 156^7. 5%. II 2**6%. 1 4 4 Mb p s lC:feV>rt4m *«8 %, 
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[0 17 91 
[0 18 01 

[0 1 8 ll 
1*41 
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aSrtTa)a3(QeTo>a7]9i[0n2T€3)a9(Bi2Toa)ai]j 
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316 


(GoT«)^7CBi2Te3)a 
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(GeTaMKrhTeP) 
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3 (m o 1 %) (orn^nVi.^^ 



m^) \:^yr^^mz.. #.#«-^3oo-i~3i±, •t-<x(Dm.^m.x-stfz\tK(Dmm 

j;t/3 0 0 - 3{i, ^1 <7)|Siiji 3 0 40z<7)'(iti: y<^'lfi=2rll^L-C. l5l?ra^<^M*^ 
, Aj a. A j o(Dm^tn^^t:^^-^-^tZo zC^mtO. S&.TWtL<. Z.<Dz<D 
isHl^istt^ y<7?flSiiO. ^\>X^-bm^ \^\y:Lh-ifit>-i)-^fzo 
[01831 

itLH^L. ib«ei^-et±^l<^«#®3 1 7<Dl~4fgiS(^M*^^^XMT-. ^2<^ 
'lt#® 3 1 6 <75 If&il- 4'f§3ScOA j aT^^CMT'^ofCo ^ttti. ^ 1 (^ifi^Jl 3 0 4 
I'fflv^fc (GeTe) 97 (In2Te3)3 (mol%) 
(^la^SS 1 1 i::fflv-»/i (G e T e) 9 7 (B i 2 T e 3 ) 
i)mirnfzfz^Xh^o 
[0 18 41 

S#^#-^3 0 0- 1 -3 icov^-rti. ^OiSLia^tttE^) 1 35111 tt'M L/C I n 
[0 18 51 

i</)J;9li. 2oolf^^^1-;&'It#|B$iiK#3 0 Oliisv^T'^). fB»^l^. 
(GeTe)x [(In2Te3)y (Bi2Te3)i-y]ioo-x (mol%) 
80^x<100. 0<y^0. 9-e#§^$tT,^##> ^> L < t± 
'[(SnTe)z (GeTe)i-z]x [(In2Te3)y (B i 2 T e 3 ) 1 - y 
] 100-x (mol%). 80^x<100. 0<y^0. 9. 0<z^0. S^C*^ 

2JiB 1 u- r a y D i s c>ft^•C'^). C A V|B#**nItl t 'Sr^^/^lf 

[0 18 61 

^^^^ 9 ) ^ ^ 

|li&IRI9{i^ Mi:UTGa=£:ffiv^/i#.##-^3 0 0 - 4. 5. 6 ^iilitb. ^ 8 i: 

R|;i$Oia#W^fFfllid&0^l^#mMSr|life L:^Co ^ft'^-i" 3 0 0 - 4 ii, ^1 Oifl^/l 
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3 



3 



3 0 4 tm2<D%limm3 l l^ir (CeTe) 9 ? [ (Ga2 Te3 ) o . 3 (B i 2 T 
e 3 ) 0 . 7 ] 3 (m o 1 %) ^m^^fzo 3 0 0 - 5 {i^ ^1 cofBM 3 0 4 1:: 

[(SnTe)o. 1 (GeTe)o. 9] 97 [(Ga2Te3)o. 5 (Bi2Te 
)o 5] 3 (mo I %) ^2<7)i£§i® 3 1 li:: (G eT e) 9 7 [ (G a 2 T e 
3)0.3 (B i 2 Tes ) 0 . 7 ] 3 (mo 1 %) =g:fflV-^Co 3 0 0- 6 t±. 

^I<^ia»e3 0 4 [ (S nT e) 0 . 3 (G e T e) 0 . 7 ] 9 7 [ (G a 2 T e 3 
) 0 . 9 (B i 2 T e 3 ) 0 . 1 ] 3 (mo 1 %) ^ 2 (7)|a#JS 3 111^ (G e T e 
)97 [(Ga2Te3)o.3 (Bi2Te3)o.7]3 (mol%) ^M^^fzo 
[0 18 7] 

^<r>f^^. Mi: LTG a ^fflV^-Cfe^ mMMB tmm.> 2mB I u-r a y Disc 

[0 18 81 

(HWJIO) 

^Jfe-piJ 1 0 li. Mfc UTA 1 ^ffiv>/cS'f*:#-^3 0 0- 7, 8, 9 ^^dtL, ^M^!! 8 

t nmmum^mmm.mz\t^'m-m^m.m\^fzo mw^^ 3 o o - 7 {i> mi (^^gsM 

m3 0 A tm 2 mum 3 1 1 (G e T e ) 9 7 c (a 1 2 T e 3 ) 0 ._ 3 (B i 2 

T e 3 ) 0 . 7 ] 3 (mo 1 %) =Srfflv>fco ###-f-3 0 0 - 8 ti. ^1 Offing 3 0 4 
tC[(SnTe)o.i (GeTe)o.9]97 [(Al2Te3)o.5 (Bi2T 
6 3 ) 0 5 ] 3 (m o 1 %) ^ 2 3 l l (G e T e ) 9 7 [ (A 1 2 T 

63)0^3 (B i 2 T 63 ) 0 . 7 ] 3 (mo 1 %) ^m^^^fZo ^##-^3 0 0- 9l± 
m 1 mi^m 304lc[(SnTe)o.3 (GeTe)o.7]97 [(Al2Te 
, ) 0 . 9 (B i 2 T 6 3 ) 0 . 1 ] 3 (m o 1 %) 1^ 2 (DtZmm 3 I IK (G e T 
e) 9 7 [ (A I 2 T e 3 ) 0 . 3 (B i 2 T e 3 ) o . 7 ] a (mo 1 %) ^m^^fzo 
[0 18 9] 

^(D^^. MtLXAl^m^^ri^. mMmS tmW.. 2JiBlu-ray Disc 

ji:mxmmmm,m 2 . 4 ^iik±xim-c^ ^ c AY^mmt^^j^^f^'fzmm.mmmmm 

hfltZo 

10 19 0] 

mmm 11) _ _ . ^ 

[0 1 9 1 1 

2^*»J<^if#ieii«#4 0 o{i^!fc<75J:o i^uT-f^ML/co t-r. mm^mimmvfz 

, 5mm, mSmmWrn^ lmm<7)S i **S4 0 1 ^mmLtZo ^(^«4 0 1 <7) 
±tl, Au<7)TSI5M4 0 2 ^ 1 mmX 1 mm<7)'pj^im:$ 0 . 1 ;u mT'?^^ L/io T^B 
^;^4 0 2 (D±K. (G6Te)89 [(In2Te3)o. i (Bi2Te3)o. 9 
]ii (mo 1 %) <?5iBffl^)i4 0 3 * ImmX 1 mm<^|gilcicl?$ 0. l^umii^^J:^ 
t^5^^t, A u<7)±f|5mJ^4 0 4 * 0 . 6mmX0. 6 mm^^'nl^t-ff^ 0 . 1 fimX'M 
^Ltzo 

[0 19 2] ^ 

TaS1£«l4 0 2. ia^4 0 3, 35.tJ^±«l5m=^4 0 4liV^-rtL'i>, y ^ V > tT^t? 
MlSLLfZo *^4 0 1 =l:^m^«t^l5!.t9#lt/Co «4 0 l±lcT§l5m®4 0 2 J. Au 
(Oy^y^y^^Jyi^^-^yy^ (li:# 1 0 0mm, ff:^ 6 mm) ^^^°7-2 0 0Wc^ 0. 
1 3 P a<^A r ^7.^m%^XMm:^^^ y ^ V > LT5^^ L/co ^v^T. TOT^4 0 
2±tc|a#Ji4 0 3 *. Ge> In, B i is XV'T e -d-h^^ ^ > 1^ ^ ^ 
(E#l 0 0mm, l?$ 6mm) - 1 0 0 WT-, 0. 1 3 P a A r :^rx#|S^4' 

•CltSS;^'''?'^ ^ U >^L-C?^^L;r^o ^V^T, ia^4 0 3±lC±^m®4 O 4 4r, Au 

miE#2 005-3025633 



2004-219731 



^--J : 31/ 



(Oy^^^y ^ ^} yV^-'Ty V (It^lOOmm, J?$6mm) 2 0 0 We, 0. 

1 3 p aoA r **;^#H^4'-eajjiE;^>'>' y ^ 'J y^LXM^LfZo 
[0 19 31 

o 1214 ir^-r J:^ 2ooepW4 0 9 =^Tfl5m^4 0 2 :i5.y'^±SI5m^ 4 0 4 ^Au U 

- K^-e-en-rtL^K^T-'-f >^'*-r^ ^ t i ^r, eni]n^4 o 9 ^^LTm^fl^»§^'^ 
/'i^.^5^mL^«4 1 1 ^it^isMift'f*: (^^u) 4oot^^^^tyio ^c7)m^6*]»i^<^ 
/'i^.j5*^ffiL^*4 1 1 ni3v>-c. T^s=^4 0 2 t±mmm4: 0 4 i-#>^^^$n-cv>;& 

epj!jnSI54 0 9<^P^l^}4> ^'^}V:^^^U4 0 5-fy^7.^ 0 S^^ft-LX^m^i^. tfz. 

m^m^^4 0 6 7^4 0 7 =^^LT^^^$^lTV^/io tStfCr|iJ^§f 4 0 6 {±. 4gtrL 

mm^i 0 6 icJ:o-C}SiJS$tL^fm'(i^7)^^ig:=^^iJ^-t-^*iJ^§|5 4 1 0 tiTto 

I&^g|54 0 5 tCio-C»^4 0 9 ^^LT±g&mm4 0 4 25.r/TSi5m=gl4 0 2 (Dm 
limm^-«^v^«r«lEts T«i5m'ffi4 0 2 i:JiSPm^4 0 4 t:O^<0j£tn;1il*^tfLil!5e^4 0 
6 Izi-tpTiU^L. c:(7)4gtltiil<^l^|£^43J5fe^4 1 OXm^Vtzo ffi^iS 4 0 3 <Dl=i^'fk 

[0 19 4] 

:^mmm<Dm^. IB^4 O 3<^lll.^{i6 O CC, ^^^fkMlil 8 or. ^^'fb^^ 
{± 5 0 n s -ejb-p/Co Tlf|im^4 0 2 i:±t|5mfe4 0 4 (7)F^<7)*£tfLia{±s IBiiil 4 0 3 tS^ 

#^^HKt>t^-eji 1 0 0 0 a. ^B^H«^-ei± 2 oax^^fzo mum 4 0 3 m^^BS.'^m ( 

BP*>^iS^tti^) cDh^. TSBm^4 0 2 i:±^m®4 0 4<75F^tC, 2 0 mA. 60 ns 
<^mm/^°>'^>^=^e^i]^t/^^:^^> Tasm'^4 O 2 t±f|5m^4 0 4<^K0^45L^fi**ig:TL 
. IBM 4 0 3;?»*#B^H®:ycl^^-'b^Sm^i::te#t/«:o ^li, IBM 4 0 3i>^m^B^m ( 
Bq*>ig:®*rCM) T^m@4 0 2 fc±IH5mM4 0 iOmK. 2 0 OmA. 2 0 n 

s <7)m»i£>^°^i'^*tttfcfc TSBaffi4 0 2 i:±f|5«m4 0 A (Dm(D^in,^-^^±^ 

L. iBitii 4 0 3 76-^*gH^Bm^^^^#H^HKtt^i*^^i-:^^o -f^^i^^. -^^&}^mti)mm 

^fifzo ^hkZ^ 10 0ns JSJlTOieit^#*WtgX-afe ^ . S5^> -^eU 75s#^tL;to 
[0 19 5] 

i>k±(Dm^i!)-'h. mMm4: 03i:LX(GeTe)89 [(In2Te3)o. i (B 
i 2 Tea) 0. 9] 11 (niol%) ^m^Km^m^^J^^^-^^^^-f^^tizX^ 

X. mmtir^v^^'t^^tus^x^fzo ioT. mmMum^A o oif\ m^^'^M^m. 
m^-n^m^^-ri ^t-i>mmx^fzo 

10 19 61 

—mt LT. (GeTe)89 [(In2Te3)o.i (Bi2Te3)o.9]i 
1 (mo 1 %) ^ffiv^f^^s. (G e T e) 8 9 [ (G a 2 T e 3 ) 0 . 1 (B i 2 T e 3 
) 0 . 9 ] 1 1 (mo 1 %) iS.ty'' (G e T e) s 9 [ (A 1 2 T e 3 ) 0 . 1 (B i 2 

Tea) 0 . 9 ] 11 (mo 1 %) xi^'Mm'v^Mmm^it^mm^fifzo 

[0 19 71 
[0 19 81 

m±> m^(r)m^m-^^^^x^^'^mmmmmM\''o\^xm\.x%fzxn\-z. %^ 

^m<r)^^. (G e T e) x [ (M2 Tea), (Bi2Te3)i-y]ioo-x 
(mo 1 %) *SV>ii [(SnTe)z (GeTe)i-z]x C(M2Te3)y (B 
i 2 T e 3 ) 1 - y ] 1 0 0 - X (m o 1 %) (Mt± A K G a W lvi<Do < t 

>(^-^(D%m> 80^x<l00. 0<y^0. 9. 0<z^0. 3) tm^^^^ti)^X 

^WW2 005-3025633 



mm 2004-219731 



^-v^ : 32/E 



[0199] 

DVD-RAMt-V DVD-RWr-f X^^. D V D + RW^ >^ . «m5§?B 1 u 

-ray D i s cmKmm-C^^o $<bl^> m^6«Jlf ^IB^^K^f^ ^ 1-"^^ m^fi^J'fei^iS 

[0 2 0 0] 

[1121 :$:%^(^«^fa«^^R#<75$ <blcS!J<^1^ =^^1-^:55-^11 

[^?^<^m^i 

[0 2 0 1] 

100, 200, 300, 400 it^sBMjK# 
101,208,315.401 

102, 106. 202. 206, 302. 305, 307. 309. 313 

103, 105, 203. 205. 303. 310. 312 

104, 204. 403 la^il 

3 0 4 mi (otzmm 

3 11 ^2 ObB^ 

1 0 7 ^l^WlEii 
108. 207. 306. 314 

1 0 9 mmm 

1 1 0 ^^-ms. 

3 0 8 4"^)! 

2 0 1. 3 0 1 *>''?-IS 

3 17 IS 1 ^ 

3 16 m2 ommm 

111, 2 0 9. 3 1 8 ^--if^ 

4 0 2 TSPm® 

4 0 4 ±^m^ 

4 0 5 

4 0 6 mtfLiH^II 
407, 408 yf- 

4 0 9 epin^ 

4 1 0 #IJ^fIS 

4 1 1 
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B i. Te3g:t>'7n^M*^^> (GeTe)x t T e 3 ) y (B i 2 T e 3 ) i - 
1,0 0-x (mol%) (^f. MfiAK GaJtt/I n(7)9t>^^'S:<i:^— P(7)7C 
iUu 8 0^x<l0 0. 0<y^0. 9) -t:*#^^n^mRK« 
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